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SECTION 01320

PROJECT SCHEDULE
06/97

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-07 Schedules

Initial Project Schedule; GA.   Periodic Schedule Updates; GA.

Three copies of the schedules showing codes, values, categories, numbers, 
items, etc., as required.

Documentation showing qualifications of personnel preparing schedule 
reports.

SD-09 Reports

Narrative Report; FIO.  Schedule Reports; GA.

Three copies of the reports showing numbers, descriptions, dates, float, 
starts, finishes, durations, sequences, etc., as required.

1.2   QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be 
responsible for the preparation of all required project schedule reports.  

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS, a 
Project Schedule as described below shall be prepared.  The scheduling of 
construction shall be the responsibility of the Contractor.  Contractor 
management personnel shall actively participate in its development.  
Subcontractors and suppliers working on the project shall also contribute 
in developing and maintaining an accurate Project Schedule.  The approved 
Project Schedule shall be used to measure the progress of the work, to aid 
in evaluating time extensions, and to provide the basis of all progress 
payments.

3.2   BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress.  Lack of 
an approved schedule or scheduling personnel shall result in an inability 
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of the Contracting Officer to evaluate Contractor progress for the purposes 
of payment.  Failure of the Contractor to provide all information, as 
specified below, shall result in the disapproval of the entire Project 
Schedule submission and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  In the case where 
Project Schedule revisions have been directed by the Contracting Officer 
and those revisions have not been included in the Project Schedule, then 
the Contracting Officer may hold retainage up to the maximum allowed by 
contract, each payment period, until revisions to the Project Schedule have 
been made.

3.3   PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the 
Project Schedule shall be capable of providing all requirements of this 
specification.  Failure of the Contractor to meet the requirements of this 
specification shall result in the disapproval of the schedule.  Manual 
methods used to produce any required information shall require approval by 
the Contracting Officer.

3.3.1   Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to 
generate the Project Schedule.  The Contractor shall provide the Project 
Schedule in either the Precedence Diagram Method (PDM) or the Arrow Diagram 
Method (ADM).

3.3.2   Level of Detail Required

With the exception of the initial and preliminary schedule submission, the 
Project Schedule shall include an appropriate level of detail.  Failure to 
develop or update the Project Schedule or provide data to the Contracting 
Officer at the appropriate level of detail, as specified by the Contracting 
Officer, shall result in the disapproval of the schedule.  The Contracting 
Officer will use, but is not limited to, the following conditions to 
determine the appropriate level of detail to be used in the Project 
Schedule.

3.3.2.1   Activity Durations

Contractor submissions shall follow the direction of the Contracting 
Officer regarding reasonable activity durations.  Reasonable durations are 
those that allow the progress of activities to be accurately determined 
between payment periods (usually less than 2 percent of all non-procurement 
activities' Original Durations shall be greater than 20 days).

3.3.2.2   Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall 
be included as separate activities in the project schedule.  Long lead 
materials and equipment are those materials that have a procurement cycle 
of over 90 days.  Examples of procurement process activities include, but 
are not limited to:  submittals, approvals, procurement, fabrication, 
delivery, installation, start-up, and testing.

3.3.2.3   Government Activities

Government and other agency activities that could impact progress shall be 
shown.  These activities include, but are not limited to:  approvals, 
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inspections, utility tie-in, Government Furnished Equipment (GFE) and 
notice to proceed for phasing requirements.

3.3.2.4   Modification or Claim Number

Any activity that is added or changed by contract modification or used to 
justify claimed time shall be identified by a mod or claim code that 
changed the activity.  Activities shall not belong to more than one 
modification or claim item.  The modification or claim number of each 
activity shall be identified by the Mod or Claim Number.

3.3.2.5   Bid Item

All activities shall be identified in the project schedule by the Bid Item 
to which the activity belongs.  An activity shall not contain work in more 
than one bid item.  the bid item for each appropriate activity shall be 
identified by the Bid Item Code.

3.3.2.6   Feature of Work

All activities shall be identified in the project schedule according to the 
feature of work to which the activity belongs.  Feature of work refers, but 
is not limited to a work breakdown structure for the project.  The feature 
of work for each activity shall be identified by the Feature of Work Code.

3.3.3   Scheduled Project Completion

The schedule interval shall extend from notice-to-proceed to the contract 
completion date.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date that the Notice to 
Proceed (NTP) was acknowledged.  

3.3.3.2   Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the 
contract completion date.  Calculation on project updates shall be such 
that if the early finish of the last activity falls after the contract 
completion date, then the float calculation shall reflect a negative float 
on the critical path.  

3.3.3.3   Early Project Completion

In the event the project schedule shows completion of the project prior to 
the contract completion date, the Contractor shall identify those 
activities that have been accelerated and/or those activities that are 
scheduled in parallel to support the Contractor's "early" completion.  
Contractor shall specifically address each of the activities noted at every 
project schedule update period to assist the Contracting Officer in 
evaluating the Contractor's ability to actually complete prior to the 
contract period.

3.3.4   Interim Completion Dates

Contractually specified interim completion dates shall also be constrained 
to show negative float if the early finish date of the last activity in 
that phase falls after the interim completion date.
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3.3.5   Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default 
mechanisms that may be included in CPM scheduling software systems.  Actual 
Start and Finish dates on the CPM schedule shall match those dates provided 
from Contractor Quality Control Reports.  Failure of the Contractor to 
document the Actual Start and Finish dates on the Daily Quality Control 
report for every in-progress or completed activity and Ensure that the data 
contained on the Daily Quality Control reports is the sole basis for 
schedule updating shall result in the disapproval of the Contractor's 
schedule and the inability of the Contracting Officer to evaluate 
Contractor progress for payment purposes.

3.3.6   Out-of-Sequence Progress

Activities that have posted progress without predecessors being completed 
(Out-of-Sequence Progress) will be allowed only on a case-by-case approval 
of the Contracting Officer.  The Contracting Officer may direct that 
changes in schedule logic be made to correct any or all out-of-sequence 
work.

3.3.7   Negative Lags

Lag durations contained in the project schedule shall not have a negative 
value.

3.4   PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below.  The data 
disk, reports, and network diagrams required for each submission are 
contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1   Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned 
operations for the first 60 calendar days shall be submitted for approval 
within 20 calendar days after Notice to Proceed is acknowledged.  The 
approved preliminary schedule shall be used for payment purposes not to 
exceed 60 calendar days after Notice to Proceed.

3.4.2   Initial Project Schedule Submission

The Initial Project Schedule shall be submitted for approval within 40  
calendar days after Notice to Proceed.  The schedule shall provide a 
reasonable sequence of activities which represent work through the entire 
project and shall be at a reasonable level of detail.

3.4.3   Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress 
Meetings," the Contractor shall submit periodic schedule updates.  These 
submissions shall enable the Contracting Officer or to assess Contractor's 
progress.  If the Contractor fails or refuses to furnish the information 
and project schedule data, which in the judgement of the Contracting 
Officer or authorized representative, is necessary for verifying the 
contractor's progress, the Contractor shall be deemed not to have provided 
an estimate upon which progress payment may be made.
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3.5   SUBMISSION REQUIREMENTS

The following items shall be submitted by the Contractor for the initial 
submission, and every periodic project schedule update throughout the life 
of the project:

3.5.1   Data Disks

Three data disks containing the project schedule shall be provided.  Data 
on the disks shall be in the format specified in [?].

3.5.1.1   File Medium

Required data shall be submitted on 3.5 disks, formatted to hold 1.44 MB  
of data, under the MS-DOS Version 5.0 operating system.

3.5.1.2   Disk Label

A permanent exterior label shall be affixed to each disk submitted.  The 
label shall indicate the type of schedule (Initial, Update, or Change), 
full contract number, project name, project location, data date, name and 
telephone number or person responsible for the schedule, and the MS-DOS
version used to format the disk.

3.5.2   Narrative Report

A Narrative Report shall be provided with each update of the project 
schedule.  This report shall be provided as the basis of the Contractor's 
progress payment request.  The Narrative Report shall include:  a 
description of activities along the 4 most critical paths, a description of 
current and anticipated problem areas or delaying factors and their impact, 
and an explanation of corrective actions taken.

3.5.3   Approved Changes Verification

Only project schedule changes that have been previously approved by the 
Contracting Officer shall be included in the schedule submission.  The 
Narrative Report shall specifically reference, on an activity by activity 
basis, all changes made since the previous period and relate each change to 
documented, approved schedule changes.

3.5.4   Schedule Reports

The format for each activity for the schedule reports listed below shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float.  Actual Start and Actual Finish Dates shall 
be printed for those activities in progress or completed.

3.5.4.1   Activity Report

A list of all activities sorted according to activity number or "I-NODE" 
AND "J-NODE" and then sorted according to Early Start Date.  For completed 
activities the Actual Start Date shall be used as the secondary sort.

3.5.4.2   Logic Report

A list of Preceding and Succeeding activities for every activity in 
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ascending order by activity number and then sorted according to Early Start 
Date.  For completed activities the Actual Start Date shall be used as the 
secondary sort.

3.5.4.3   Total Float Report

A list of all activities sorted in ascending order of total float.  
Activities which have the same amount of total float shall be listed in 
ascending order of Early Start Dates.

3.5.4.4   Earnings Report

A compilation of the Contractor's Total Earnings on the project from the 
Notice to Proceed until the most recent Monthly Progress Meeting.  This 
report shall reflect the Earnings of specific activities based on the 
agreements made in the field and approved between the Contractor and 
Contracting Officer at the most recent Monthly Progress Meeting.  Provided 
that the Contractor has provided a complete schedule update, this report 
shall serve as the basis of determining Contractor Payment.  Activities 
shall be grouped by bid item and sorted by activity numbers.  This report 
shall:  sum all activities in a bid item and provide a bid item percent; 
and complete and sum all bid items to provide a total project percent 
complete.  The printed report shall contain, for each activity:  Activity 
Number or "i-node" and "j-node", Activity Description, Original Budgeted 
Amount, Total Quantity, Quantity to Date, Percent Complete (based on cost), 
Earnings to Date.

3.5.5   Network Diagram

The network diagram shall be required on the initial schedule submission 
and on quarterly schedule update submissions. The network diagram shall 
depict and display the order and interdependence of activities and the 
sequence in which the work is to be accomplished.  The Contracting Officer 
will use, but is not limited to, the following conditions to review 
compliance with this paragraph:

3.5.5.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  The activity or event number, description, duration, 
and estimated earned value shall be shown on the diagram.

3.5.5.2   Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract 
required interim completion dates, and contract completion dates.

3.5.5.3   Critical Path

The critical path shall be clearly shown.

3.5.5.4   Banding

Activities shall be grouped to assist in the understanding of the activity 
sequence.  Typically, this flow will group activities by category of work, 
work area and/or responsibility.

3.5.5.5   S-Curves
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Earnings curves showing projected early and late earnings and earnings to 
date.

3.6   PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly onsite meeting 
or other regular intervals mutually agreed to at the preconstruction 
conference.  During this meeting the Contractor shall describe, on an 
activity by activity basis, all proposed revisions and adjustments to the 
project schedule required to reflect the current status of the project.  
The Contracting Officer will approve activity progress, proposed revisions, 
and adjustments as appropriate.

3.6.1   Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular 
progress meeting.

3.6.2   Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress, 
revisions, and adjustments, based on the regular progress meeting, shall be 
submitted not later than 4 working days after the monthly progress meeting.

3.6.3   Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates, 
Remaining Durations, and Cost-to-Date shall be subject to the approval of 
the Contracting Officer.  The following minimum set of items which the 
Contractor shall address, on an activity by activity basis, during each 
progress meeting.

3.6.3.1   Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently 
in-progress or completed activities.

3.6.3.2   Time Completion

The estimated Remaining Duration for each activity in-progress.  Time-based 
progress calculations must be based on Remaining Duration for each activity.

3.6.3.3   Cost Completion

The earnings for each activity started.  Payment will be based on earnings 
for each in-progress or completed activity.  Payment for individual 
activities will not be made for work that contains quality defects.  A 
portion of the overall project amount may be retained based on delays of 
activities.

3.6.3.4   Logic Changes

All logic changes pertaining to Notice to Proceed on change orders, change 
orders to be incorporated into the schedule, contractor proposed changes in 
work sequence, corrections to schedule logic for out-of-sequence progress, 
lag durations, and other changes that have been made pursuant to contract 
provisions shall be specifically identified and discussed.

3.6.3.5   Other Changes
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Other changes required due to delays in completion of any activity or group 
of activities include:  1) delays beyond the Contractor's control, such as 
strikes and unusual weather.  2) delays encountered due to submittals, 
Government Activities, deliveries or work stoppages which make re-planning 
the work necessary, and  3) a schedule which does not represent the actual 
prosecution and progress of the work.

3.7   REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract 
completion date, he shall furnish such justification, project schedule data 
and supporting evidence as the Contracting Officer may deem necessary for a 
determination as to whether or not the Contractor is entitled to an 
extension of time under the provisions of the contract.  Submission of 
proof of delay, based on revised activity logic, duration, and costs 
(updated to the specific date that the delay occurred) is obligatory to any 
approvals.

3.7.1   Justification of Delay

The project schedule shall clearly display that the Contractor has used, in 
full, all the float time available for the work involved with this request. 
 The Contracting Officer's determination as to the number of allowable days 
of contract extension shall be based upon the project schedule updates in 
effect for the time period in question, and other factual information.  
Actual delays that are found to be caused by the Contractor's own actions, 
which result in the extension of the schedule, will not be a cause for a 
time extension to the contract completion date.

3.7.2   Submission Requirements

The Contractor shall submit a justification for each request for a change 
in the contract completion date of under 2 weeks based upon the most recent 
schedule update at the time of the Notice to Proceed or constructive 
direction issued for the change.  Such a request shall be in accordance 
with the requirements of other appropriate Contract Clauses and shall 
include, as a minimum:

a.  A list of affected activities, with their associated project 
schedule activity number.

b.  A brief explanation of the causes of the change.

c.  An analysis of the overall impact of the changes proposed.

d.  A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by 
a unique activity code contained in the required data file.

3.7.3   Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer 
may request an interim update with revised activities for a specific change 
request.  The Contractor shall provide this disk within 4 days of the 
Contracting Officer's request.

3.8   DIRECTED CHANGES
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If Notice to Proceed (NTP) is issued for changes prior to settlement of 
price and/or time, the Contractor shall submit proposed schedule revisions 
to the Contracting Officer within 2 weeks of the NTP being issued.  The 
proposed revisions to the schedule will be approved by the Contracting 
Officer prior to inclusion of those changes within the project schedule.  
If the Contractor fails to submit the proposed revisions, the Contracting 
Officer may furnish the Contractor suggested revisions to the project 
schedule.  The Contractor shall include these revisions in the project 
schedule until revisions are submitted, and final changes and impacts have 
been negotiated.  If the Contractor has any objections to the revisions 
furnished by the Contracting Officer, the Contractor shall advise the 
Contracting Officer within 2 weeks of receipt of the revisions.  Regardless 
of the objections, the Contractor shall continue to update the schedule 
with the Contracting Officer's revisions until a mutual agreement in the 
revisions is reached.  If the Contractor fails to submit alternative 
revisions within 2 weeks of receipt of the Contracting Officer's proposed 
revisions, the Contractor will be deemed to have concurred with the 
Contracting Officer's proposed revisions.  The proposed revisions will then 
be the basis for an equitable adjustment for performance of the work.

3.9   OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for 
the exclusive use of either the Government or the Contractor.

        -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES
05/97

PART 1   GENERAL

1.1   SUBMITTAL CLASSIFICATION

Submittals are identified with submittal description (SD) numbers and are 
classified as follows:

1.1.1   Government Approved

Governmental approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.1.2   Information Only

All submittals not requiring Government approval will be for information 
only.  They are not considered to be "shop drawings" within the terms of 
the Contract Clause referred to above.

1.2   APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory.  
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the CQC requirements of this 
contract is responsible for dimensions, the design of adequate connections 
and details, and the satisfactory construction of all work.  After 
submittals have been approved by the Contracting Officer, no resubmittal 
for the purpose of substituting materials or equipment will be considered 
unless accompanied by an explanation of why a substitution is necessary.

1.3   DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting 
Officer and promptly furnish a corrected submittal in the form and number 
of copies specified for the initial submittal.  If the Contractor considers 
any correction indicated on the submittals to constitute a change to the 
contract, a notice in accordance with the Contract Clause "Changes" shall 
be given promptly to the Contracting Officer.

1.4   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION
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3.1   GENERAL

The Contractor shall make submittals as required by the specifications.  
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.  Units of weights and measures used on all 
submittals shall be the same as those used in the contract drawings.  Each 
submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.  Prior to 
submittal, all items shall be checked and approved by the Contractor's 
Quality Control (CQC) representative and each item shall be stamped, 
signed, and dated by the CQC representative indicating action taken. 
Proposed deviations from the contract requirements shall be clearly 
identified.  Submittals shall include items such as:  Contractor's, 
manufacturer's, or fabricator's drawings; descriptive literature including 
(but not limited to) catalog cuts, diagrams, operating charts or curves; 
test reports; test cylinders; samples; O&M manuals (including parts list); 
certifications; warranties; and other such required submittals.  Submittals 
requiring Government approval shall be scheduled and made prior to the 
acquisition of the material or equipment covered thereby.  Samples 
remaining upon completion of the work shall be picked up and disposed of in 
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in 
compliance with existing laws and regulations.

3.2   SUBMITTAL REGISTER (ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required.  The Contractor will also be given the 
submittal register as a diskette containing the computerized ENG Form 4288 
and instructions on the use of the diskette.  Columns "d" through "r" have 
been completed by the Government; the Contractor shall complete columns "a" 
and "s" through "u" and submit the forms (hard copy plus associated 
electronic file) to the Contracting Officer for approval within 30 calendar 
days after Notice to Proceed.  The Contractor shall keep this diskette 
up-to-date and shall submit it to the Government together with the monthly 
payment request.  The approved submittal register will become the 
scheduling document and will be used to control submittals throughout the 
life of the contract.  The submittal register and the progress schedules 
shall be coordinated.

3.3   SCHEDULING

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  All submittals for all interior finishes (wall, floor, 
ceiling), all base, casework, toilet partitions, window treatments and all 
other similar items requiring coordinated color selection shall be 
submitted concurrently.  Certifications to be submitted with the pertinent 
drawings shall be so scheduled.  Adequate time (a minimum of 30 calendar 
days exclusive of mailing time) shall be allowed and shown on the register 
for review and approval.  No delay damages or time extensions will be 
allowed for time lost in late submittals.  An additional 10 calendar days 
shall be allowed and shown on the register for review and approval of 
submittals for food service equipment and refrigeration and HVAC control 
systems.
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3.4   TRANSMITTAL FORM (ENG FORM 4025)

The sample transmittal form (ENG Form 4025) attached to this section shall 
be used for submitting both Government approved and information only 
submittals in accordance with the instructions on the reverse side of the 
form.  These forms will be furnished to the Contractor.  This form shall be 
properly completed by filling out all the heading blank spaces and 
identifying each item submitted.  Special care shall be exercised to ensure 
proper listing of the specification paragraph and/or sheet number of the 
contract drawings pertinent to the data submitted for each item.

3.5   SUBMITTAL PROCEDURE

Submittals shall be made as follows:

3.5.1   Procedures

The Contractor shall be responsible for the scheduling and control of all 
submittals.  The Contractor is responsible for confirming that the 
submittal register includes all submittals required by the contract 
documents.

In addition to those items listed on ENG Form 4288, the Contractor will 
furnish submittals for any deviation from the plans or specifications.  The 
scheduled need dates must be recorded on the document for each item for 
control purposes and critical items must be tied to the contractor's 
approved schedule where applicable.

The Contractor will submit to the Contracting Officer for approval a 
minimum of five copies of all GA/D or GA/F level submittals.  Three copies 
of all FIO level submittals will be provided.  The number of copies of 
submittals specified in this portion of the contract shall be complied with 
in lieu of four copies as specifed by FAR 52.236-21.

For those contracts requiring Network Analysis System (NAS), the Contractor 
will schedule on the NAS critical items of equipment submittals and 
procurement activities which will, or have the potential to, significantly 
impact project completion.  The inclusion or exclusion of critical items 
shall be subject to the approval of the Contracting Officer.

Where ENG Form 4025 must be submitted prior to approval of the Construction 
Progress Schedule, the Contractor shall submit an initial annotated ENG 
Form 4288 upon which dates for submittal, approval and delivery of 
procurement items shall be included for the first 60 days of the work.  
Upon approval of the Construction Progress Schedule, or no later than 60 
days after Notice to Proceed, the Contractor shall submit final annotated 
copies of ENG Form 4288.  Dates shall be coordinated with the approved 
Construction Progress Schedule to logically interface with the sequence of 
construction.  Critical item numbers will be shown on the listing if NAS is 
required.

Furnishing the schedule shall not be interpreted as relieving the 
Contractor of his obligation to comply with all the specification 
requirements for the items on the schedule.  Contractor's Quality Control 
representative shall review the listing at least every 30 days and take 
appropriate action to maintain an effective system.  The Contractor shall 
furnish a list each 30 days of all submittals on which either Government's 
or Contractor's action is past due.  He shall also furnish revised due 
dates in those cases when the original submittal schedule is no longer 
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realistic.  This monthly list of delayed items shall also be annotated by 
the Contractor to show what corrective action he is taking with regard to 
slippages in submittal schedule which are attributable to actions by him, 
his subcontractors, or suppliers.

The Contractor shall provide a complete updated submittal register 
indicating the current status of all submittals when requested by the 
Contracting Officer in order to assure himself the schedule is being 
maintained.

The Contractor shall certify that each submittal is correct and in strict 
conformance with the contract drawings and specifications.  All submittals 
not subject to the approval of the Contracting Officer will be submitted 
for information purposes only.

No Corps of Engineers action will be required prior to incorporating these 
items into the work, but the submittal shall be furnished to the 
Area/Resident Engineer not less than 2 weeks prior to procurement of 
Contractor certified material, equipment, etc.

These Contractor approved submittals will be used to verify that material 
received and used in the job is the same as that described and approved and 
will be used as record copies.  All samples of materials submitted as 
required by these specifications shall be properly identified and labeled 
for ready identification, and upon being certified by the Contractor and 
reviewed by the Contracting Officer, shall be stored at the site of the 
work for job site use until all work has been completed and accepted by the 
Contracting Officer.  Delegation of this approval authority to Contractor 
Quality Control does not relieve the Contractor from the obligation to 
conform to any contract requirement and will not prevent the Contracting 
Officer from requiring removal and replacement of construction not in 
contract conformance; nor does it relieve the Contractor from the 
requirement to furnish "samples" for testing by the Government Laboratory 
or check testing by the Government in those instances where the technical 
specifications so prescribe.

Contractor certified drawings will be subject to quality assurance review 
by the Government at any time during the duration of the contract.  No 
adjustment for time or money will be allowed for corrections required as a 
result of noncompliance with plans and specifications.

Submittals Requiring Government Approval (GA/D Level or GA/F Level).  Where 
the review authority is designated to the Government, the Contractor is 
required to sign the certification on ENG Form 4025 in the box beside the 
remarks block in Section I.  The Government will code the items in block h 
and sign the approval action block in Section II as the approving authority.

Operating and Maintenance Instructions.  Six complete sets of instructions 
containing the manufacturer's operating and maintenance instructions for 
each piece of equipment shall be furnished.  Each set shall be permanently 
bound and shall have a hard cover.  One complete set shall be furnished at 
the time test procedures are submitted.  Remaining sets shall be furnished 
before the contract is completed.  The following identification shall be 
inscribed on the covers:  The words "OPERATING AND MAINTENANCE 
INSTRUCTIONS," name and location of the facility, name of the Contractor, 
and contract number.  Fly sheets shall be placed before instructions 
covering each subject.  Instruction sheets shall be approximately 8-1/2 by 
11 inches, with large sheets of drawings folded in.  Instructions shall 
include but are not limited to:
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  (1)  System layout showing piping, valves and controls;

  (2)  Approved wiring and control diagrams;

  (3)  A control sequence describing startup, operation and shutdown;

  (4)  Operating and maintenance instructions for each piece of equipment, 
including lubrication instructions and troubleshooting guide; and

  (5)  Manufacturer's bulletins, cuts and descriptive data; parts lists and 
recommended parts.

3.5.2   Deviations

For submittals which include proposed deviations requested by the 
Contractor, the column "variation" of ENG Form 4025 shall be checked.  The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal.  The Government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations.

3.6   CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register."

3.7   GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated.  Four copies of the submittal will be retained by the 
Contracting Officer and one copy of the submittal will be returned to the 
Contractor.

3.8   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of 
the Contracting Officer is not required on information only submittals.  
The Government reserves the right to require the Contractor to resubmit any 
item found not to comply with the contract.  This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requiring 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe.

3.9   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements shall be similar to the following:
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   ________________________________________________________________________
  
|                               CONTRACTOR                               |
  |                                                                        |
  
|                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s).                                                    |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

        -- End of Section --
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1.1 X XInitial Project Schedule
1.1 X XPeriodic Schedule Updates
1.1 XNarrative Report
1.1 X FIO
1.1 XSchedule Reports;
1.1 X GA
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1.3 X XEnvironmental Protection Plan
1.3 X XLegal Requirements
1.3 X XProtection of Features
1.3 X XEnvironmental Protection Procedures
1.3 X XDrawings
1.3 X XWork Area Plan
1.3 X XProtection of Land Resources
1.3 X XProtection of Surface and Ground

Water
1.3 X XProtection of Air Resources
1.3 X XPermit or License for Disposal
1.3 X XPersonnel Responsible for

Environmental Plan

SUBMITTAL REGISTER
(ER 415 1-10)
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1.3 X XWork Plan

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
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1.4 X XMaterials and Equipment
1.5 X XQualifications
1.10 X XTraining Program
1.9 X XMedical Requirements
2.1 X XEncapsulants
3.9 X XExposure Assessment and Air

Monitoring
1.4 X X Local Exhaust Ventilation
1.13 X XLicenses, Permits and Notifications
1.4 X XVacuum, Filtration and Ventilation

Equipment
1.11 X XRespiratory Protection Program
3.11 X XCleanup and Disposal

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION
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1.2 X XEquipment List
1.2 X XLead-Based Paint (LBP) Inventory
1.2 X XLead-Based Paint (LBP)

Management Plan
1.2 XEmergency Contingency Plan
1.2 X XHazardous Waste Management Plan
1.2 X XWaste Handling and Site Storage

Plan
1.2 X XWaste Disposal Plan
1.2 X XSampling Result
1.3 X XQuality Assurance

SUBMITTAL REGISTER
(ER 415 1-10)
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ADAL Family Service Center 02225

1.5 X XEarthwork
3.13 X XTesting
3.13 X XTesting
1.5 X XEarthwork

SUBMITTAL REGISTER
(ER 415 1-10)
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3.8 X XField Quality Control
2.1 X XConcrete

SUBMITTAL REGISTER
(ER 415 1-10)
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1.7 X XTests
1.7 X XPavement Samples and Plant

Mixtures
1.7 X XWaybills and Delivery Tickets

SUBMITTAL REGISTER
(ER 415 1-10)
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TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
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CONTRACTOR
SCHEDULE DATES

CONTRACTOR
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TRANS-
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TO

GOVERN-
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 02660

3.1 XInstallation
1.5 X[_____]
1.5 XWaste Water Disposal Method
1.5 X[_____]
1.5 XSatisfactory Installation
3.3.1 XBacteriological Disinfection
1.5 X[_____]
1.4 XManufacturer's Representative
1.5 X[_____]
3.1 XInstallation
2.9.8 XMeters

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 02720

3.3 XPlacing Pipe
1.3 X[_____]
1.3 XResin Certification
1.3 X[_____]
3.8 XPipeline Testing
2.6 XHydrostatic Test on Watertight Joints
3.7.5 XDetermination of Density
2.3.7 XFrame and Cover for Gratings
2.1 XPipe for Culverts and Storm Drains
1.3 X[_____]

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 02811

1.3 XFramed Instructions
1.3 X[_____]
1.3 XField Training Data
1.3 XDesign Analysis and Calculations
1.3 XSpare Parts
1.3 XSprinkler System
1.3 X[_____]
1.3 XSprinkler System
1.3 X[_____]
3.2 XField Tests
1.3 X[_____]
1.3 XSprinkler System
1.3 X[_____]
1.3 XSprinkler System
1.3 X[_____]

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 02935

3.8.3.7 X XMaintenance Report
3.8 X XTurf Establishment Period
1.2 X XFertilizer
1.2 X XAgricultural Limestone
1.2 XPeat
1.2 X FIO
1.2 X X Topsoil

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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SUBMIT
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GOVERN-
MENT C
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 02950

1.4.2 X XDelivery
1.2 X XApplication of Pesticide Material
2.2.1 X XSoil Test
2.2 X XTopsoil
2.3 X XSoil Amendments
2.1 X XPlants
2.8 X XPesticide
3.10 X XPlant Establishment Period
3.10.2.8 X XMaintenance Report
3.10.2.9 X XMaintenance Instructions

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 03100

1.3 X XDesign
1.2 X XConcrete Formwork
1.2 X XConcrete Formwork
2.1.7 X XForm Releasing Agents

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 03200

1.2 X XConcrete Reinforcement System
1.3 X XWelding
2.3 X XReinforcing Steel

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 03300

1.9 X XMixture Proportions
3.17 X XTesting and Inspection for Contractor

Quality Control

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 04200

1.2 X XClay or Shale Brick
1.2 X XGlass Block Units and Accessories
1.2 X XInsulation
3.15.3 X XEfflorescence Test
3.15.1 X XField Testing of Mortar
3.15.2 X XField Testing of Grout
1.2 X XMasonry Cement
1.2 XClay or Shale Brick
1.2 XFI0
2.2 X XConcrete Brick
2.3 X XConcrete Masonry Units (CMU)
2.6 X XAnchors, Ties, and Bar Positioners
2.7 X XJoint Reinforcement
2.8 X XReinforcing Steel Bars and Rods
1.2 X XMasonry Cement
1.2 X XMortar Coloring
1.2 X X FIOInsulation
1.2 X XPrecast Concrete Items
1.2 X XMortar Admixtures
1.2 X XGrout Admixtures
1.2 X XCast Stone Items
1.2 X XClay or Shale Brick
2.6 X XAnchors, Ties, and Bar Positioners
2.7 X XJoint Reinforcement
1.2 X XPortable Panel

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION
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ACTION
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GOVERN-
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 04435

1.2 X XCalculations
1.2 X XMix Design
1.2 X XCast Stone
1.2 X XCast Stone Units
1.2 X XManufacturer's Qualifications

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 05120

1.3 X XStructural Steel System
3.2.1 X XStructural Connections
3.2 X XErection
1.3 X XMill Test Reports
1.3 X XWelder Qualifications
3.1 X XFabrication
2.5 X XHigh Strength Bolts and Nuts
2.6 X XCarbon Steel Bolts and Nuts
2.7 X XNuts Dimensional Style
2.8 X XWashers

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES
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ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 05500

1.2 X XMiscellaneous Metal Items

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
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CONTRACTOR
SCHEDULE DATES
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BY C
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DATE
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 06200

1.2 X XFinish Carpentry
1.2 X XMoldings
1.2 X XTrim

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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T
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TRANS-
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BY C
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DATE
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MENT C
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07240

1.4 X XExterior Insulation and Finish System

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
C
T
I
V
I
T
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O
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BY C
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DATE
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07270

2.1 X XFirestopping Materials
2.1 X XFirestopping Materials
1.5 X X Installer Qualifications
3.3 X XInspection

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
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T
I
V
I
T
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O

TRANS-
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PARAGRAPH

NUMBER
DESCRIPTION OF
ITEM SUBMITTED D

A
T
A

D
R
A
W
I
N
G
S

I
N
S
T
R
U
C
T
I
O
N
S

S
C
H
E
D
U
L
E
S

S
T
A
T
E
M
E
N
T
S

R
E
P
O
R
T
S

C
E
R
T
I
F
I
C
A
T
E
S

S
A
M
P
L
E
S

R
E
C
O
R
D
S

O
&
M
 

M
A
N
U
A
L
S

I
N
F
O
R
M
A
T
I
O
N

O
N
L
Y

G
O
V
E
R
N
M
E
N
T

A
P
P
R
O
V
E
D

R
E
V
I
E
W
E
R

SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY C
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DATE
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07415

1.6 X XProduct Data
1.6 X XDesign Analysis
1.6 X XMetal Building Systems
1.6 X XQualifications
1.6 X XMetal Building Systems

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
C
T
I
V
I
T
Y
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O

TRANS-
MITTAL

NO.
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07416

1.5 X XDesign Analysis
1.5 X XStructural Standing Seam Metal Roof

System
1.5 X XQualifications
1.5 X XTest Report for Uplift Resistance of

the SSSMR
1.5 X XStructural Standing Seam Metal Roof

System
1.5 X SD-14 Samples
2.5 X XAccessories
2.1 X XRoof Panels
2.8 X XFactory Color Finish
2.6 X XFasteners
2.9 X XInsulation
2.12 X XGaskets and Insulating Compounds
2.11 X XSealant
2.4 X XConcealed Anchor Clips
2.7 X XSubpurlins
2.14 X XEPDM Rubber Boots

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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T
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TRANS-
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07530

1.3 X XInstallation

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
C
T
I
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I
T
Y
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O

TRANS-
MITTAL
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BY C
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O
D
E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07600

2.1 X XMaterials

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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T
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TO

GOVERN-
MENT C
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 07900

2.1 X XBacking
2.2 X XBond-Breaker
2.4 X XSealant
2.4 X XSealant

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08110

1.2 X XSteel Doors and Frames
2.2 X XFire Rated Doors
1.2 X XFrames

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08120

1.4 X XAluminum Doors and Frames
1.4 X XAluminum Doors and Frames
3.1.2 XInstallation
1.4 XCleaning
1.4 X XFull-Glazed and Flush Doors
2.1.1 X XFinishes

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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BY C
O
D
E

DATE

SUBMIT
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08210

1.3 X XWood Doors
3.1.2 X XFire Doors
2.3 X XFire Rated Doors
1.3 X XAdhesives
2.5.1 X XFactory Coated Natural Finish

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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MENT C

O
D
E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08520

1.3 X XAluminum Windows
1.3 X XAluminum Windows
1.3 X XAluminum Windows
1.3 X XAluminum Windows

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
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TRANS-
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08700

1.2 X XHardware and Accessories
1.2 X XHardware Devices
1.2 X XHardware Schedule
1.2 X XKeying Schedule
1.2 X XHardware and Accessories

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
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SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
C
T
I
V
I
T
Y
 
N
O

TRANS-
MITTAL

NO.

I
T
E
M
 
N
O

SPECIFICATION
PARAGRAPH

NUMBER
DESCRIPTION OF
ITEM SUBMITTED D

A
T
A

D
R
A
W
I
N
G
S

I
N
S
T
R
U
C
T
I
O
N
S

S
C
H
E
D
U
L
E
S

S
T
A
T
E
M
E
N
T
S

R
E
P
O
R
T
S

C
E
R
T
I
F
I
C
A
T
E
S

S
A
M
P
L
E
S

R
E
C
O
R
D
S

O
&
M
 

M
A
N
U
A
L
S

I
N
F
O
R
M
A
T
I
O
N

O
N
L
Y

G
O
V
E
R
N
M
E
N
T

A
P
P
R
O
V
E
D

R
E
V
I
E
W
E
R

SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY C
O
D
E

DATE

SUBMIT
TO

GOVERN-
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 08810

1.2 X XGlass
1.2 X XGlazing Accessories
1.2 X XGlazing Materials and Accessories
1.2 X XGlass
1.2 X XGlass

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09250

1.3 X XSteel Framing
1.3 X XControl Joints
3.7 X XFire-Resistant Assemblies
1.3 X XGypsum Wallboard
1.3 X XWater-Resistant Gypsum Board
1.3 X XSteel Framing
2.4.2 X XFire-Rated Gypsum Board

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION

A
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I
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TRANS-
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DATE
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GOVERN-
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E

DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09310

2.1 X XTile
1.2 X XSetting-Bed

X XMortar, Grout, and Adhesive
2.1 X XTile
1.2 X XMortar and Grout
2.1 X XTile

X XMortar, Grout, and Adhesive
2.1 X XTile
1.2 X XAccessories
2.3 X XMarble Thresholds

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09510

1.3 X XAcoustical Ceiling System
1.3 X XAcoustical Ceiling System
2.5 X XCeiling Attenuation Class and Test
2.1 X XAcoustical Units
2.1 X XAcoustical Units

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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DATE REMARKS

a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09520

1.2 X XAcoustical Wall Panels
1.2 X XAcoustical Wall Panels
1.2 X XAcoustical Wall Panels
1.2 X XAcoustical Wall Panels
1.2 X XAcoustical Wall Panels

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09650

1.3 X XResilient Flooring and Accessories
1.3 X XResilient Flooring and Accessories

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09680

1.2 X XCarpet and Accessories
3.4 X XInstallation
1.2 X XCarpet and Accessories
1.2 X XMoisture and Alkalinity Tests
1.2 X XCarpet and Accessories
1.2 X XCarpet and Accessories
1.2 X XCarpet and Accessories

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09900

2.1 X XPaint
3.3 X XMixing and Thinning
3.4 X XApplication
2.1.3 X XLead
2.1.2 X XMildewcide and Insecticide
2.1.5 X XVolatile Organic Compound (VOC)

Content
1.2 X XMoisture-Curing Polyurethane
2.1 X XPaint

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 09950

1.2 X XWallcovering and Accessories
3.3 X XInstallation
1.2 X XMaintenance
1.2 X X Wallcovering
1.2 X XWallcovering and Accessories

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION

GOVERNMENT
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 10160

1.3 X XToilet Partition System
1.3 X XToilet Partition System
1.3 X XToilet Partition System

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 10440

1.3 X XInterior Signage
1.3 X XInterior Signage
1.3 X XInterior Signage

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES
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a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s. t. u. v. w. x. y. z. aa.
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ADAL Family Service Center 10522

1.2 X XFire Extinguisher Cabinet

SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION

TYPE OF SUBMITTAL CLASSI-
FICATION

CONTRACTOR
SCHEDULE DATES

CONTRACTOR
ACTION
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2.1.2 X XFinishes
2.2 X XAccessory Items
2.1.2 X XFinishes
2.2 X XAccessory Items
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1.2 X XShop Drawings

SUBMITTAL REGISTER
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1.3 X XCabinets and Countertops
1.3 X XCabinets and Countertops
1.3 X XCabinets and Countertops
1.3 X XColor Samples

SUBMITTAL REGISTER
(ER 415 1-10)
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1.3 X XWindow Treatments and Hardware
1.3 X XWindow Treatments and Hardware
1.3 X XWindow Treatments and Hardware

SUBMITTAL REGISTER
(ER 415 1-10)
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1.4 X XThermal Insulation Materials

SUBMITTAL REGISTER
(ER 415 1-10)
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1.5 X XPlumbing System
1.5 X XElectrical Schematics
1.5 X XPlumbing System
3.9 X XTests, Flushing and Sterilization
1.5 X XBackflow Prevention Assembly Tests
1.5 X XMaterials and Equipment
1.5 X XPlumbing System

SUBMITTAL REGISTER
(ER 415 1-10)
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1.3 X XQualifications

SUBMITTAL REGISTER
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1.2 X XHeating System
1.2 X XHeating System
1.2 X XHeating System
3.2 X XTesting, Adjusting, and Balancing

SUBMITTAL REGISTER
(ER 415 1-10)
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TYPE OF SUBMITTAL CLASSI-
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CONTRACTOR
SCHEDULE DATES
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1.3 X XManufacturer's Catalog Data
1.3 X XSpare Parts Data
1.3 X XWater Treatment Plan
1.3 X XHeating and Fuel Systems Test

Procedures
1.3 X XWelding Procedures
1.3 X XQualification
1.3 X XWelding Qualification
1.3 X XHeating System
1.3 X XPosted Instructions
1.3 X XTests
1.3 X XHeating System and Fuel System

Tests
1.3 X XWater Treatment Tests
1.3 X XBoiler Emissions
1.3 X XHeating System
1.3 X XWater Treatment System

SUBMITTAL REGISTER
(ER 415 1-10)
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1.3 XCentral Refrigerated Air-Conditioning
System

1.3 XF10
2.10 XWater Treatment Systems
1.3 XFI0
1.3 XSpare Parts
1.4 XQualifications
1.3 XCentral Refrigerated Air-Conditioning

System 
1.3 XFI0
1.3 XPosted Instructions
1.3 XFI0
1.3 XFactory Tests
1.3 XFI0
3.2 XTests
3.6 XDemonstrations
1.3 XF10
1.3 XFactory Tests
1.3 XFI0
3.2.1 X XField Tests
3.2.2 X XSystem Performance Tests
1.3 X XCentral Refrigerated Air-Conditioning

System
1.3 XOperation Manual
1.3 XFI0
1.3 XMaintenance Manual
1.3 XWater Treatment System

SUBMITTAL REGISTER
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1.4 X XComponents and Equipment Data
1.4 X XAir Supply, Distribution, Ventilation,

and Exhaust Equipment
1.4 X XTest Procedures
1.4 X XTest Schedules
1.4 X XField Training Schedule
1.4 X XSimilar Services
1.4 X XTest Reports
1.4 X XAir Supply, Distribution, Ventilation,

and Exhaust Manuals

SUBMITTAL REGISTER
(ER 415 1-10)
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1.3 X XEquipment Data
1.3 XSystem Descriptions and Analyses
1.3 X[GA
1.3 X XSoftware
1.3 X XSystem Overall Reliability

Calculations
1.3 X XTraining Data
1.3 X XData Entry Forms
1.3 X XSystem Drawings
1.3 X XSite Testing
1.3 XPerformance Verification Testing and

Endurance Testing
1.3 XFI0
1.3 X XCommissioning Procedures
1.3 X XTest Reports
1.3 X XPerformance Verification and

Endurance Report
1.3 X XControl System Calibration,

Adjustments, and Commissioning
1.3 X XOperation and Maintenance Manuals
1.3 X XFunctional Design Manual
1.3 X XHardware Manual
1.3 X XSoftware Manual
1.3 X XOperator's Manual
1.3 X XMaintenance Manual

SUBMITTAL REGISTER
(ER 415 1-10)
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TYPE OF SUBMITTAL CLASSI-
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SECTION 01410

ENVIRONMENT PROTECTION
02/97

1.1   GENERAL REQUIREMENTS

The Contractor shall perform the work minimizing environmental pollution 
and damage as the result of construction operations.  Environmental 
pollution and damage is the presence of chemical, physical, or biological 
elements or agents which adversely affect human health or welfare; 
unfavorably alter ecological balances of importance to human life; affect 
other species of importance to humankind; or degrade the utility of the 
environment for aesthetic, cultural and/or historical purposes.  The 
control of environmental pollution and damage requires consideration of 
land, water, and air, and includes management of visual aesthetics, noise, 
solid waste, as well as other pollutants.  The environmental resources 
within the project boundaries and those affected outside the limits of 
permanent work shall be protected during the entire duration of this 
contract.

1.1.1   Subcontractors

The Contractor shall ensure compliance with this section by subcontractors.

1.1.2   Environmental Protection Plan

The Contractor shall submit an environmental protection plan within 15 days 
after receipt of the notice to proceed.  Approval of the Contractor's plan 
will not relieve the Contractor of responsibility for adequate and 
continuing control of pollutants and other environmental protection 
measures.  The environmental protection plan shall include, but shall not 
be limited to, the following:

a.  A list of Federal, State, and local laws, regulations, and permits 
concerning environmental protection, pollution control and 
abatement that are applicable to the Contractor's proposed 
operations and the requirements imposed by those laws, 
regulations, and permits.

b.  Methods for protection of features to be preserved within 
authorized work areas like trees, shrubs, vines, grasses and 
ground cover, landscape features, air and water quality.

c.  Procedures to be implemented to provide the required environmental 
protection, to comply with the applicable laws and regulations, 
and to correct pollution due to accident, natural causes, or 
failure to follow the procedures of the environmental protection 
plan.

d.  Location of the solid waste disposal area.

e.  Methods of protecting surface and ground water during construction 
activities.

SECTION 01410  Page 2
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1.1.3   Permits

The Contractor shall obtain all needed permits or licenses.  The Government 
will not obtain any permits for this project; see Contract Clause PERMITS 
AND RESPONSIBILITIES.  The State department of natural resources, through 
the national pollutant discharge elimination system (NPDES), requires 
general permits, a notice of intent, and a notice of discontinuation.  The 
Contractor shall be responsible for implementing the terms and requirements 
of the appropriate permits as needed and for payment of all fees.

1.1.4   Preconstruction Survey

Prior to starting any onsite construction activities, the Contractor and 
the Contracting Officer shall make a joint condition survey after which the 
Contractor shall prepare a brief report indicating on a layout plan the 
condition of trees, shrubs and grassed areas immediately adjacent to work 
sites and adjacent to the assigned storage area and access routes as 
applicable.  This report will be signed by both the Contracting Officer and 
the Contractor upon mutual agreement as to its accuracy and completeness.

1.1.5   Meetings

The Contractor shall meet with representatives of the Contracting Officer 
to alter the environmental protection plan as needed for compliance with 
the environmental pollution control program.

1.1.6   Notification

The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with the previously mentioned Federal, State or 
local laws or regulations, permits, and other elements of the Contractor's 
environmental protection plan.  The Contractor shall, after receipt of such 
notice, inform the Contracting Officer of proposed corrective action and 
take such action when approved.  If the Contractor fails to comply 
promptly, the Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken.  No time 
extensions shall be granted or costs or damages allowed to the Contractor 
for any such suspensions.

1.1.7   Litigation

If work is suspended, delayed, or interrupted due to a court order of 
competent jurisdiction, the Contracting Officer will determine whether the 
order is due in any part to the acts or omissions of the Contractor, or 
subcontractors at any tier, not required by the terms of the contract.  If 
it is determined that the order is not due to Contractor's failing, such 
suspension, delay, or interruption shall be considered as ordered by the 
Contracting Officer in the administration of the contract under the 
contract clause SUSPENSION OF WORK.

1.1.8   Previously Used Equipment

The Contractor shall thoroughly clean all construction equipment previously 
used at other sites before it is brought into the work areas, ensuring that 
soil residuals are removed and that egg deposits from plant pests are not 
present; the Contractor shall consult with the USDA jurisdictional office 
for additional cleaning requirements.

1.1.9   Payment
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No separate payment will be made for work covered under this section; all 
costs associated with this section shall be included in the contract unit 
and/or lump sum prices in the Bidding Schedule.

1.2   LAND RESOURCES

The Contractor shall confine all activities to areas defined by the 
drawings and specifications.  Prior to the beginning of any construction, 
the Contractor shall identify the land resources to be preserved within the 
work area.  Except in areas indicated on the drawings or specified to be 
cleared, the Contractor shall not remove, cut, deface, injure, or destroy 
land resources including trees, shrubs, vines, grasses, topsoil, and land 
forms without permission.  No ropes, cables, or guys shall be fastened to 
or attached to any trees for anchorage unless specifically authorized. 
Where such emergency use is permitted, the Contractor shall provide 
effective protection for land and vegetation resources at all times as 
defined in the following subparagraphs.  Stone, earth or other material 
displaced into uncleared areas shall be removed.

1.2.1   Work Area Limits

Prior to any construction, the Contractor shall mark the areas that need 
not be disturbed under this contract.  Isolated areas within the general 
work area which are to be saved and protected shall also be marked or 
fenced.  Monuments and markers shall be protected before construction 
operations commence.  Where construction operations are to be conducted 
during darkness, the markers shall be visible.  The Contractor's personnel 
shall be knowledgeable of the purpose for marking and/or protecting 
particular objects.

1.2.2   Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features 
indicated and defined on the drawings to be preserved shall be clearly 
identified by marking, fencing, or wrapping with boards, or any other 
approved techniques.

1.2.3   Contractor Facilities and Work Areas

The Contractor's field offices, staging areas, stockpile storage, and 
temporary buildings shall be placed in areas designated on the drawings or 
as directed by the Contracting Officer.  Temporary movement or relocation 
of Contractor facilities shall be made only when approved.   Temporary 
excavation and embankments for plant and/or work areas shall be controlled 
to protect adjacent areas from despoilment.

1.3   WATER RESOURCES

The Contractor shall keep construction activities under surveillance, 
management, and control to avoid pollution of surface and ground waters.  
Toxic or hazardous chemicals shall not be applied to soil or vegetation 
when such application may cause contamination of the fresh water reserve.  
Monitoring of water areas affected by construction shall be the 
Contractor's responsibility.  All water areas affected by construction 
activities shall be monitored by the Contractor.
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1.4   AIR RESOURCES

Equipment operation and activities or processes performed by the Contractor 
in accomplishing the specified construction shall be in accordance with the 
State's rules and all Federal emission and performance laws and standards.  
Ambient Air Quality Standards set by the Environmental Protection Agency 
shall be maintained.  Monitoring of air quality shall be the Contractor's 
responsibility.  All air areas affected by the construction activities 
shall be monitored by the Contractor.  Monitoring results will be 
periodically reviewed by the Government to ensure compliance.

1.4.1   Particulates

Dust particles; aerosols and gaseous by-products from construction 
activities; and processing and preparation of materials, such as from 
asphaltic batch plants; shall be controlled at all times, including 
weekends, holidays and hours when work is not in progress.  The Contractor 
shall maintain excavations, stockpiles, and other work areas within or 
outside the project boundaries free from particulates which would cause the 
air pollution standards to be exceeded or which would cause a hazard or a 
nuisance.  Sprinkling or other methods will be permitted to control 
particulates in the work area.  Sprinkling, to be efficient, must be 
repeated to keep the disturbed area damp at all times.  The Contractor must 
have sufficient, competent equipment available to accomplish these tasks.  
Particulate control shall be performed as the work proceeds and whenever a 
particulate nuisance or hazard occurs.

1.4.2   Hydrocarbons and Carbon Monoxide

Hydrocarbons and carbon monoxide emissions from equipment shall be 
controlled to Federal and State allowable limits at all times.

1.4.3   Odors

Odors shall be controlled at all times for all construction activities, 
processing and preparation of materials.

1.4.4   Sound Intrusions

The Contractor shall keep construction activities under surveillance and 
control to minimize environment damage by noise.  

1.5   WASTE DISPOSAL

Disposal of wastes shall be as specified in Section 02050 DEMOLITION  and 
as specified below.

1.5.1   Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers 
which are emptied on a regular schedule.  Handling and disposal shall be 
conducted to prevent contamination.  Segregation measures shall be employed 
so that no hazardous or toxic waste will become co-mingled with solid 
waste.  The Contractor shall transport solid waste off Government property 
and dispose of it in compliance with Federal, State, and local requirements 
for solid waste disposal.

1.5.2   Chemical Wastes
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Chemicals shall be dispensed ensuring no spillage to ground or water.  
Periodic inspections of dispensing areas to identify leakage and initiate 
corrective action shall be performed and documented.  This documentation 
will be periodically reviewed by the Government.  Chemical waste shall be 
collected in corrosion resistant, compatible containers.  Collection drums 
shall be monitored and removed to a staging or storage area when contents 
are within of the top.  Wastes shall be disposed of in accordance with 
Federal and local laws and regulations.

1.5.3   Hazardous Wastes

The Contractor shall take sufficient measures to prevent spillage of 
hazardous and toxic materials during dispensing and shall collect waste in 
suitable containers observing compatibility.  The Contractor shall 
transport hazardous waste off Government property and dispose of it in 
compliance with Federal and local laws and regulations.  Spills of 
hazardous or toxic materials shall be immediately reported to the 
Contracting Officer.  Cleanup and cleanup costs due to spills shall be the 
Contractor's responsibility.

1.5.4   Burning

Burning will not be allowed.

1.6   HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

Existing historical, archaeological, and cultural resources within the 
Contractor's work area will be so designated by the Contracting Officer if 
any has been identified.  The Contractor shall take precautions to preserve 
all such resources as they existed at the time they were first pointed out. 
 The Contractor shall provide and install protection for these resources 
and be responsible for their preservation during the life of the contract.  
If during excavation or other construction activities any previously 
unidentified or unanticipated resources are discovered or found, all 
activities that may damage or alter such resources shall be temporarily 
suspended.  Resources covered by this paragraph include but are not limited 
to: any human skeletal remains or burials; artifacts; shell, midden, bone, 
charcoal, or other deposits; rocks or coral alignments, pavings, wall, or 
other constructed features; and any indication of agricultural or other 
human activities.  Upon such discovery or find, the Contractor shall 
immediately notify the Contracting Officer.  While waiting for instructions 
the Contractor shall record, report, and preserve the finds.

1.7   POST CONSTRUCTION CLEANUP

The Contractor shall clean up all areas used for construction.

1.8   RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore landscape features damaged or destroyed during 
construction operations outside the limits of the approved work areas.

1.9   MAINTENANCE OF POLLUTION FACILITIES

The Contractor shall maintain permanent and temporary pollution control 
facilities and devices for the duration of the contract or for that length 
of time construction activities create the particular pollutant.

1.10   TRAINING OF CONTRACTOR PERSONNEL
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The Contractor's personnel shall be trained in all phases of environmental 
protection.  The training shall include methods of detecting and avoiding 
pollution, familiarization with pollution standards, both statutory and 
contractual, and installation and care of devices, vegetative covers, and 
instruments required for monitoring purposes to ensure adequate and 
continuous environmental pollution control.

        -- End of Section --
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SECTION 01415

METRIC MEASUREMENTS
03/97

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 380 (1993) Practice for Use of the 
International System of Units (SI)

ASTM E 621 (1994) Practice for Use of Metric (SI) 
Units in Building Design and Construction

1.2   GENERAL

This project includes metric units of measurements.  The metric units used 
are the International System of Units (SI) developed and maintained by the 
General Conference on Weights and Measures (CGPM); the name International 
System of Units and the international abbreviation SI were adopted by the 
11th CGPM in 1960.  A number of circumstances require that both metric SI 
units and English inch-pound (I-P) units be included in a section of the 
specifications.  When both metric and I-P measurements are included, the 
section contains measurements for products that are manufactured to I-P 
dimensions and then expressed in mathematically converted metric value 
(soft metric).  Dual measurements are also included to indicate industry 
and/or Government standards, test values or other controlling factors, such 
as the code requirements where I-P values are needed for clarity or to 
trace back to the referenced standards, test values or codes.

1.3   USE OF MEASUREMENTS

Measurements shall be either in SI or I-P units as indicated, except for 
soft metric measurements or as otherwise authorized.  The Contractor shall 
be responsible for all associated labor and materials when authorized to 
substitute one system of units for another and for the final assembly and 
performance of the specified work and/or products.

1.3.1   Soft Metric

a.  A soft metric measurement is indicated by an SI value which is a 
mathematical conversion of the I-P value shown in parentheses 
(e.g. 1-1/2 inches (38.1 mm)).  Soft metric measurements are used 
for measurements pertaining to products, test values, and other 
situations where the I-P units are the standard for manufacture, 
verification, or other controlling factor.  The I-P value shall 
govern while the metric measurement is provided for information.

b.  A soft metric measurement is also indicated for products that are 
manufactured in industry designated metric dimensions but are 
required by law to allow substitute I-P products.  These 
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measurements are indicated by a manufacturing hard metric product 
dimension followed by the substitute I-P equivalent value in 
parentheses (e.g., 7-5/8 x 7-5/8 x 15-5/8 inches (190 x 190 x 390 
mm)).

1.3.2   Neutral

A neutral measurement is indicated by an identifier which has no expressed 
relation to either an SI or an I-P value (e.g., American Wire Gage (AWG) 
which indicates thickness but in itself is neither SI nor I-P).

1.4   COORDINATION

Discrepancies, such as mismatches or product unavailability, arising from 
use of both metric and non-metric measurements and discrepancies between 
the measurements in the specifications and the measurements in the drawings 
shall be brought to the attention of the Contracting Officer for resolution.

1.5   RELATIONSHIP TO SUBMITTALS

Submittals for Government approval or for information only shall cover the 
SI or I-P products actually being furnished for the project.  The 
Contractor shall submit the required drawings and calculations in the same 
units used in the contract documents describing the product or requirement 
unless otherwise instructed or approved.  The Contractor shall use ASTM E 
380 and ASTM E 621 as the basis for establishing metric measurements 
required to be used in submittals.

        -- End of Section --
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                                            CEGS-01451/S (April 1997)

SECTION 01451

CONTRACTOR QUALITY CONTROL
04/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1994a) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM E 329 (1995b) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an 
effective Quality Control program, and all costs associated therewith shall 
be included in the applicable unit prices or lump-sum prices contained in 
the Bidding Schedule.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the 
Contract Clause titled "Inspection of Construction."  The quality control 
system shall consist of plans, procedures, and organization necessary to 
produce an end product which complies with the contract requirements.  The 
system shall cover all construction operations, both onsite and offsite, 
and shall be keyed to the proposed construction sequence.  The project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with quality requirements specified in the contract.  The project 
superintendent in this context shall mean the individual with the 
responsibility for the overall management of the project including quality 
and production.

3.2   QUALITY CONTROL PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 5 
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days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
titled "Inspection of Construction."  The plan shall identify personnel, 
procedures, control, instructions, test, records, and forms to be used.  
The Government will consider an interim plan for the first 30 days of 
operation.  Construction will be permitted to begin only after acceptance 
of the CQC Plan or acceptance of an interim plan applicable to the 
particular feature of work to be started.  Work outside of the features of 
work included in an accepted interim plan will not be permitted to begin 
until acceptance of a CQC Plan or another interim plan containing the 
additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all 
construction operations, both onsite and offsite, including work by 
subcontractors, fabricators, suppliers, and purchasing agents:

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC 
staff shall implement the three phase control system for all 
aspects of the work specified.  The staff shall include a CQC 
System Manager who shall report to the project superintendent.

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the 
responsibilities and delegates sufficient authorities to 
adequately perform the functions of the CQC System Manager, 
including authority to stop work which is not in compliance with 
the contract.  The CQC System Manager shall issue letters of 
direction to all other various quality control representatives 
outlining duties, authorities, and responsibilities.  Copies of 
these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite 
fabricators, suppliers, and purchasing agents.  These procedures 
shall be in accordance with Section 01330 SUBMITTAL PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.  (Laboratory facilities will be 
approved by the Contracting Officer.)

f.  Procedures for tracking preparatory, initial, and follow-up 
control phases and control, verification, and acceptance tests 
including documentation.

g.  Procedures for tracking construction deficiencies from 
identification through acceptable corrective action.  These 
procedures shall establish verification that identified 
deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.
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i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, 
has separate control requirements, and may be identified by 
different trades or disciplines, or it may be work by the same 
trade in a different environment.  Although each section of the 
specifications may generally be considered as a definable feature 
of work, there are frequently more than one definable features 
under a particular section.  This list will be agreed upon during 
the coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during the construction.  The Government reserves 
the right to require the Contractor to make changes in his CQC Plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and 
prior to acceptance by the Government of the CQC Plan, the Contractor shall 
meet with the Contracting Officer or Authorized Representative and discuss 
the Contractor's quality control system.  The CQC Plan shall be submitted 
for review a minimum of 7 calendar days prior to the Coordination Meeting.  
During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, control 
activities, testing, administration of the system for both onsite and 
offsite work, and the interrelationship of Contractor's Management and 
control with the Government's Quality Assurance.  Minutes of the meeting 
shall be prepared by the Government and signed by both the Contractor and 
the Contracting Officer.  The minutes shall become a part of the contract 
file.  There may be occasions when subsequent conferences will be called by 
either party to reconfirm mutual understandings and/or address deficiencies 
in the CQC system or procedures which may require corrective action by the 
Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   General

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure contract 
compliance.  The Contractor shall provide a CQC organization which shall be 
at the site at all times during progress of the work and with complete 
authority to take any action necessary to ensure compliance with the 
contract.  All CQC staff members shall be subject to acceptance by the 
Contracting Officer.

3.4.2   CQC System Manager
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The Contractor shall identify as CQC System Manager an individual within 
the onsite work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  The CQC System Manager shall be a graduate engineer, graduate 
architect, or a graduate of construction management, with a minimum of 5 
years construction experience on construction similar to this contract. or 
a construction person with a minimum of 10 years in related work.  This CQC 
System Manager shall be on the site at all times during construction and 
shall be employed by the prime Contractor.  The CQC System Manager shall be 
assigned no other duties.  An alternate for the CQC System Manager shall be 
identified in the plan to serve in the event of the System Manager's 
absence.  The requirements for the alternate shall be the same as for the 
designated CQC System Manager.

3.4.3   Omitted

3.4.4   Additional Requirement

In addition to the above experience and education requirements the CQC 
System Manager shall have completed the course entitled "Construction 
Quality Management For Contractors."  This course is offered on a quarterly 
basis within the Savannah District boundaries.  CQC system Managers who 
have not successfully completed this course must attend the next available 
training session.  Failure to successfully complete this training within 
the next available training date will be grounds for removal as CQC System 
Manager.

3.4.5   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff, the Contractor shall 
revise the CQC Plan to reflect the changes and submit the changes to the 
Contracting Officer for acceptance.

3.5   SUBMITTALS

Submittals shall be made as specified in Section 01330 SUBMITTAL 
PROCEDURES.  The CQC organization shall be responsible for certifying that 
all submittals are in compliance with the contract requirements.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract.  At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site.  This phase shall 
include:

a.  A review of each paragraph of applicable specifications.

b.  A review of the contract drawings.
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c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions that have been made to provide required 
control inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and 
sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction 
tolerances and workmanship standards for that feature of work.

i.  A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 48 hours in advance of 
beginning the preparatory control phase.  This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature.  The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report.  The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of work to ensure that it is in full compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  
Verify required control inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards.  Compare with required sample 
panels as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis.  Review the activity 
analysis with each worker.

f.  The Government shall be notified at least 24 hours in advance of 
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beginning the initial phase.  Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report.  Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work.  The 
checks shall be made a matter of record in the CQC documentation.  Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same 
definable features of work if the quality of on-going work is unacceptable, 
if there are changes in the applicable CQC staff, onsite production 
supervision or work crew, if work on a definable feature is resumed after a 
substantial period of inactivity, or if other problems develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government.  Testing includes operation and/or acceptance tests when 
specified.  The Contractor shall procure the services of a Corps of 
Engineers approved testing laboratory or establish an approved testing 
laboratory at the project site.  The Contractor shall perform the following 
activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
been prepared.

e.  Results of all tests taken, both passing and failing tests, shall 
be recorded on the CQC report for the date taken.  Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test shall be given.  If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date 
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taken.  An information copy of tests performed by an offsite or 
commercial test facility shall be provided directly to the 
Contracting Officer.  Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

3.7.2.1   Capability Check

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques.  Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329.

3.7.2.2   Capability Recheck

If the selected laboratory fails the capability check, the Contractor will 
be assessed a charge of to reimburse the Government for each succeeding 
recheck of the laboratory or the checking of a subsequently selected 
laboratory.  Such costs will be deducted from the contract amount due the 
Contractor.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests and to check the 
Contractor's testing procedures, techniques, and test results at no 
additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be 
borne by the Contractor.  Samples of materials for test verification and 
acceptance testing by the Government shall be delivered to the Corps of 
Engineers Division Laboratory, f.o.b., at the following address:

For delivery by mail:  
P.O. Box 51
Marietta, GA  30061

For other deliveries:  
611 Cobb Drive
Marietta, GA  30060-3112

Coordination for each specific test, exact delivery location, and dates 
will be made through the Area Office.

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a 
completion time stated in the Special Clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the CQC System Manager shall conduct an inspection of the 
work and develop a punch list of items which do not conform to the approved 
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drawings and specifications.  Such a list of deficiencies shall be included 
in the CQC documentation, as required by paragraph DOCUMENTATION below, and 
shall include the estimated date by which the deficiencies will be 
corrected.  The CQC System Manager or staff shall make a second inspection 
to ascertain that all deficiencies have been corrected.  Once this is 
accomplished, the Contractor shall notify the Government that the facility 
is ready for the Government Pre-Final inspection.

3.8.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied.  A Government Pre-Final Punch List may 
be developed as a result of this inspection.  The Contractor's CQC System 
Manager shall ensure that all items on this list have been corrected before 
notifying the Government so that a Final inspection with the customer can 
be scheduled.  Any items noted on the Pre-Final inspection shall be 
corrected in a timely manner.  These inspections and any deficiency 
corrections required by this paragraph shall be accomplished within the 
time slated for completion of the entire work or any particular increment 
thereof if the project is divided into increments by separate completion 
dates.

3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at this inspection.  
Additional Government personnel including, but not limited to, those from 
Base/Post Civil Facility Engineer user groups, and major commands may also 
be in attendance.  The final acceptance inspection will be formally 
scheduled by the Contracting Officer based upon results of the Pre-Final 
inspection.  Notice shall be given to the Contracting Officer at least 14 
days prior to the final acceptance inspection and shall include the 
Contractor's assurance that all specific items previously identified to the 
Contractor as being unacceptable, along with all remaining work performed 
under the contract, will be complete and acceptable by the date scheduled 
for the final acceptance inspection.  Failure of the Contractor to have all 
contract work acceptably complete for this inspection will be cause for the 
Contracting Officer to bill the Contractor for the Government's additional 
inspection cost in accordance with the contract clause titled "Inspection 
of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed.  
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed each day, giving location, description, and by 
whom.  When Network Analysis (NAS) is used, identify each phase of 
work performed each day by NAS activity number.
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d.  Test and/or control activities performed with results and 
references to specifications/drawings requirements.  The control 
phase should be identified (Preparatory, Initial, Follow-up).  
List deficiencies noted along with corrective action.

e.  Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements.

f.  Submittals reviewed, with contract reference, by whom, and action 
taken.

g.  Off-site surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  Instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the 
project; the number of personnel working; weather conditions encountered; 
and any delays encountered.  These records shall cover both conforming and 
deficient features and shall include a statement that equipment and 
materials incorporated in the work and workmanship comply with the 
contract.  The original and one copy of these records in report form shall 
be furnished to the Government daily within 24 hours after the date covered 
by the report, except that reports need not be submitted for days on which 
no work is performed.  As a minimum, one report shall be prepared and 
submitted for every 7 days of no work and on the last day of a no work 
period.  All calendar days shall be accounted for throughout the life of 
the contract.  The first report following a day of no work shall be for 
that day only.  Reports shall be signed and dated by the CQC System 
Manager.  The report from the CQC System Manager shall include copies of 
test reports and copies of reports prepared by all subordinate quality 
control personnel.

3.10   SAMPLE FORMS

Sample forms enclosed at the end of this section.

3.11   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor.

        -- End of Section --
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                                               CEGS-01500/S (February 1997)

SECTION 01500

TEMPORARY CONSTRUCTION FACILITIES
02/97

PART 1   GENERAL

1.1   GENERAL REQUIREMENTS

1.1.1   Site Plan

The Contractor shall prepare a site plan indicating the proposed location 
and dimensions of any area to be fenced and used by the Contractor, the 
number of trailers to be used, avenues of ingress/egress to the fenced area 
and details of the fence installation.  Any areas which may have to be 
graveled to prevent the tracking of mud shall also be identified.  The 
Contractor shall also indicate if the use of a supplemental or other 
staging area is desired.

1.1.2   Identification of Employees

The Contractor shall be responsible for furnishing to each employee, and 
for requiring each employee engaged on the work to display, identification 
as approved and directed by the Contracting Officer.  Prescribed 
identification shall immediately be delivered to the Contracting Officer 
for cancellation upon release of any employee.  When required, the 
Contractor shall obtain and provide fingerprints of persons employed on the 
project.  Contractor and subcontractor personnel shall wear identifying 
markings on hard hats clearly identifying the company for whom the employee 
works.

1.1.3   Employee Parking

Contractor employees shall park privately owned vehicles in an area 
designated by the Contracting Officer.  This area will be within reasonable 
walking distance of the construction site.  Contractor employee parking 
shall not interfere with existing and established parking requirements of 
the military installation.

1.2   AVAILABILITY AND USE OF UTILITY SERVICES

1.2.1   Payment for Utility Services

The Government will make all reasonably required utilities available to the 
Contractor from existing outlets and supplies, as specified in the 
contract.  Unless otherwise provided in the contract, the amount of each 
utility service consumed shall be charged to or paid for by the Contractor 
at prevailing rates charged to the Government or, where the utility is 
produced by the Government, at reasonable rates determined by the 
Contracting Officer.  The Contractor shall carefully conserve any utilities 
furnished without charge.

1.2.2   Meters and Temporary Connections

The Contractor, at its expense and in a manner satisfactory to the 
Contracting Officer, shall provide and maintain necessary temporary 
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connections, distribution lines, and meter bases (Government will provide 
meters) required to measure the amount of each utility used for the purpose 
of determining charges.  The Contractor shall notify the Contracting 
Officer, in writing, 5 working days before final electrical connection is 
desired so that a utilities contract can be established.  The Government 
will provide a meter and make the final hot connection after inspection and 
approval of the Contractor's temporary wiring installation.  The Contractor 
shall not make the final electrical connection.

1.2.3   Advance Deposit

An advance deposit for utilities consisting of an estimated month's usage 
or a minimum of $50.00 will be required.  The last monthly bills for the 
fiscal year will normally be offset by the deposit and adjustments will be 
billed or returned as appropriate.  Services to be rendered for the next 
fiscal year, beginning 1 October, will require a new deposit.  Notification 
of the due date for this deposit will be mailed to the Contractor prior to 
the end of the current fiscal year.

1.2.4   Final Meter Reading

Before completion of the work and final acceptance of the work by the 
Government, the Contractor shall notify the Contracting Officer, in 
writing, 5 working days before termination is desired.  The Government will 
take a final meter reading, disconnect service, and remove the meters.  The 
Contractor shall then remove all the temporary distribution lines, meter 
bases, and associated paraphernalia.  The Contractor shall pay all 
outstanding utility bills before final acceptance of the work by the 
Government.

1.2.5   Sanitation

The Contractor shall provide and maintain within the construction area 
minimum field-type sanitary facilities approved by the Contracting Officer. 
 Government toilet facilities will not be available to Contractor's 
personnel.

1.2.6   Telephone

The Contractor shall make arrangements and pay all costs for telephone 
facilities desired.

1.3   BULLETIN BOARD AND PROJECT SIGN

1.3.1   Bulletin Board

Immediately upon beginning of work, the Contractor shall provide a 
weatherproof glass-covered bulletin board not less than 36 by 48 inches in 
size for displaying the Equal Employment Opportunity poster, a copy of the 
wage decision contained in the contract, Wage Rate Information poster, and 
other information approved by the Contracting Officer.  The bulletin board 
shall be located at the project site in a conspicuous place easily 
accessible to all employees, as approved by the Contracting Officer.  
Legible copies of the aforementioned data shall be displayed until work is 
completed.  Upon completion of work the bulletin board shall be removed by 
and remain the property of the Contractor.

1.3.2   Project Signs
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The Contractor shall furnish and erect a project sign in the location as 
selected by the Contracting Officer.  Details of construction shall be as 
shown on sketches included in Attachment 1 to Section 00800.  The sign 
shall be constructed of 1/2 inch thick (or metric equivalent), grade A-C, 
exterior type plywood.  The sign shall receive one coat primer paint 
followed by two coats brown color paint in accordance with Fed. Std. 595a, 
Color No. 20100 semigloss exterior type enamel.  Lettering must be white 
gloss exterior type enamel (Fed. Std. 595a, Color No. 37875).  Windows and 
door of the Castle and logo background shall be painted white (Fed. Std. 
595a, Color No. 37875).  The Castle and inner border line shall be brown 
(Fed. Std. 595a, Color No. 20100).  Upon completion of work under this 
contract, the project sign shall be removed from the job site and shall 
remain the property of the Contractor.                                     

The Engineering and Services Directorate emblem (AFVA 85-3) may be acquired 
by sending a letter; a completed DD Form 1149, Requisition and 
Invoice/Shipping Document; or a DA Form 17, Requisition for Publications 
(Army customers) to: 

           The Air Force Publishing Distribution Center
           2800 Eastern Boulevard
           Baltimore, MD 21220-2898

1.4   PROTECTION AND MAINTENANCE OF TRAFFIC

During construction the Contractor shall provide access and temporary 
relocated roads as necessary to maintain traffic.  The Contractor shall 
maintain and protect traffic on all affected roads during the construction 
period except as otherwise specifically directed by the Contracting 
Officer.  Measures for the protection and diversion of traffic, including 
the provision of watchmen and flagmen, erection of barricades, placing of 
lights around and in front of equipment and the work, and the erection and 
maintenance of adequate warning, danger, and direction signs, shall be as 
required by the State and local authorities having jurisdiction.  The 
traveling public shall be protected from damage to person and property.  
The Contractor's traffic on roads selected for hauling material to and from 
the site shall interfere as little as possible with public traffic.  The 
Contractor shall investigate the adequacy of existing roads and the 
allowable load limit on these roads.  The Contractor shall be responsible 
for the repair of any damage to roads caused by construction operations.

1.4.1   Haul Roads

The Contractor will be required to use the haul routes shown on the plans 
unless otherwise permitted in writing by the Contracting Officer.  When 
haul routes are not designated on the plans, the Contractor must obtain 
approval of the Contracting Officer of haul routes he intends to use.  The 
Contractor shall maintain the haul routes and shall keep the dust problem 
under control by wetting the surface as needed.  Sweeping and cleaning of 
pavements will be done as necessary to remove spillage resulting from the 
hauling operations.  After all hauling has been completed, the Contractor 
shall restore the earth areas used for the haul routes to original 
condition by final grading, shaping, compacting, and grassing, and shall 
clean and sweep all paved areas as required.  Any pavement damaged as a 
result of hauling operations under this contract for both the earth and 
other materials shall be promptly repaired by the Contractor, as approved 
by the Contracting Officer.  The cost of maintenance and repair of the haul 
routes, as mentioned above, shall be considered as a subsidiary obligation 
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of the Contractor.  The axle load of earth hauling equipment operating on 
paved streets shall not exceed 12,000 pounds.

1.4.2   Barricades

The Contractor shall erect and maintain temporary barricades to limit 
public access to hazardous areas.  Such barricades shall be required 
whenever safe public access to paved areas such as roads, parking areas or 
sidewalks is prevented by construction activities or as otherwise necessary 
to ensure the safety of both pedestrian and vehicular traffic.  Barricades 
shall be securely placed, clearly visible with adequate illumination to 
provide sufficient visual warning of the hazard during both day and night.

1.5   CONTRACTOR'S TEMPORARY FACILITIES

1.5.1   Administrative Field Offices

The Contractor shall provide and maintain administrative field office 
facilities within the construction area at the designated site.  Government 
office and warehouse facilities will not be available to the Contractor's 
personnel.

1.5.2   Storage Area

The Contractor shall construct a temporary 6 foot high chain link fence 
around trailers and materials.  The fence shall include plastic strip 
inserts, colored brown, so that visibility through the fence is obstructed. 
 Fence posts may be driven, in lieu of concrete bases, where soil 
conditions permit.  Trailers, materials, or equipment shall not be placed 
or stored outside the fenced area unless such trailers, materials, or 
equipment are assigned a separate and distinct storage area by the 
Contracting Officer away from the vicinity of the construction site but 
within the military boundaries.  Trailers, equipment, or materials shall 
not be open to public view with the exception of those items which are in 
support of ongoing work on any given day.  Materials shall not be 
stockpiled outside the fence in preparation for the next day's work.  
Mobile equipment, such as tractors, wheeled lifting equipment, cranes, 
trucks, and like equipment, shall be parked within the fenced area at the 
end of each work day.

1.5.3   Supplemental Storage Area

Upon Contractor's request, the Contracting Officer will designate another 
or supplemental area for the Contractor's use and storage of trailers, 
equipment, and materials.  This area may not be in close proximity of the 
construction site but shall be within the military boundaries.  Fencing of 
materials or equipment will not be required at this site; however, the 
Contractor shall be responsible for cleanliness and orderliness of the area 
used and for the security of any material or equipment stored in this area. 
 Utilities will not be provided to this area by the Government.

1.5.4   Appearance of Trailers

Trailers utilized by the Contractor for administrative or material storage 
purposes shall present a clean and neat exterior appearance and shall be in 
a state of good repair.  Trailers which, in the opinion of the Contracting 
Officer, require exterior painting or maintenance will not be allowed on 
the military property.
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1.5.5   Maintenance of Storage Area

Fencing shall be kept in a state of good repair and proper alignment.  
Should the Contractor elect to traverse, with construction equipment or 
other vehicles, grassed or unpaved areas which are not established 
roadways, such areas shall be covered with a layer of gravel as necessary 
to prevent rutting and the tracking of mud onto paved or established 
roadways; gravel gradation shall be at the Contractor's discretion.  Grass 
located within the boundaries of the construction site shall be mowed for 
the duration of the project.  Grass and vegetation along fences, buildings, 
under trailers, and in areas not accessible to mowers shall be edged or 
trimmed neatly.

1.5.6   New Building

In the event a new building is constructed for the temporary project field 
office, it shall be a minimum 12 feet in width, 16 feet in length and have 
a minimum of 7 feet headroom.  It shall be equipped with approved 
electrical wiring, at least one double convenience outlet and the required 
switches and fuses to provide 110-120 volt power.  It shall be provided 
with a work table with stool, desk with chair, two additional chairs, and 
one legal size file cabinet that can be locked.  The building shall be 
waterproof, shall be supplied with heater, shall have a minimum of two 
doors, electric lights, a telephone, a battery operated smoke detector 
alarm, a sufficient number of adjustable windows for adequate light and 
ventilation, and a supply of approved drinking water.  Approved sanitary 
facilities shall be furnished.  The windows and doors shall be screened and 
the doors provided with dead bolt type locking devices or a padlock and 
heavy duty hasp bolted to the door.  Door hinge pins shall be 
non-removable.  The windows shall be arranged to open and to be securely 
fastened from the inside.  Glass panels in windows shall be protected by 
bars or heavy mesh screens to prevent easy access to the building through 
these panels.  In warm weather, air conditioning capable of maintaining the 
office at 50 percent relative humidity and a room temperature 20 degrees F 
below the outside temperature when the outside temperature is 95 degrees F, 
shall be furnished.  Any new building erected for a temporary field office 
shall be maintained by the Contractor during the life of the contract and 
upon completion and acceptance of the work shall become the property of the 
Contractor and shall be removed from the site.  All charges for telephone 
service for the temporary field office shall be borne by the Contractor, 
including long distance charges up to a maximum of $75.00 per month.

1.5.7   Security Provisions

Adequate outside security lighting shall be provided at the Contractor's 
temporary facilities.  The Contractor shall be responsible for the security 
of its own equipment; in addition, the Contractor  shall notify the 
appropriate law enforcement agency requesting periodic security checks of 
the temporary project field office.

1.6   OMITTED

1.7   PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located 
that operation by normal voice between these elements is not satisfactory, 
the Contractor shall install a satisfactory means of communication, such as 
telephone or other suitable devices.  The devices shall be made available 
for use by Government personnel.
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1.8   TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date 
established for commencement of work, the Contractor shall furnish and 
erect temporary project safety fencing at the work site.  The safety 
fencing shall be a high visibility brown colored, high density polyethylene 
grid or approved equal, a minimum of 42 inches high, supported and tightly 
secured to steel posts located on maximum 10 foot centers, constructed at 
the approved location.  The safety fencing shall be maintained by the 
Contractor during the life of the contract and, upon completion and 
acceptance of the work, shall become the property of the Contractor and 
shall be removed from the work site.

1.9   PARTNERING

Following contract award, the Government intends to propose a voluntary  
partnering relationship with the Contractor.  This partnering relationship 
will attempt to draw on strengths of each organization to facilitate 
communications and minimize delays to achieve a quality product, within 
budget, and on schedule.  Participation in such partnering activities may 
include attendance at coordination meetings and cooperation in other 
efforts to promote the partnering relationship.  The Government and the 
Contractor will each bear their own costs for participation in the 
partnering relationship, with no change in the contract price.  
Participation will not result in any change in the terms or price of the 
contract.

1.10   INSTALLATION REGULATIONS

The employees of the Contractor will be required to abide by all 
installation regulations as published by the Commanding Officer.  A copy of 
these regulations can be obtained from the Area/Resident Engineer at the 
installation.  All costs in connection therewith shall be included in the 
contract price for the work.  All costs in connection therewith shall be 
included in the contract price for the work.

1.11   "AS-BUILT" RECORD DRAWINGS - MILITARY

1.11.1   Master Prints

The Contractor shall be responsible for maintaining one set of master 
prints on the job site, on which he shall keep a careful and neat record of 
all deviations from the original contract drawings which are made to each 
phase of construction as the work progresses.  The Contractor is 
responsible for noting all changes and corrections on these record drawing 
prints promptly as the changes occur, but in no case less often than on a 
weekly bases.  The record drawing prints which are maintained shall 
indicate all changes and modifications incorporated into the work as well 
as the following:

1.11.1.1   Subsurface Utility Lines

Actual location of all subsurface utility lines.  Type of materials 
actually installed, major sizes of lines, etc.  In order that the locations 
of these lines and appurtenances may be determined in the event the surface 
openings or indicators become covered or obscured, the record drawings 
shall show, by offset dimensions to two permanently fixed surface features, 
both ends of each run each change in direction.  Valves, splice boxes and 
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similar appurtenances shall be located by dimensions along the utility run 
from a reference point.  The average depth below the surface of each run 
shall also be recorded.

1.11.1.2   Shop Drawings

Any shop drawings which constitute part of the design shall be included 
with the record drawings.

1.11.1.3   Manufacturer and Model Number

The manufacturer and model number of all major items of equipment shall be 
shown on the record drawings.

1.11.1.4   Unawarded Additives

Upon completion of all construction, the Contractor will delete all 
references to unawarded additives shown on the contract drawings.

1.11.2   Certification

These notated prints shall be certified as to their correctness by the 
signature of an authorized representative of the Contractor and turned over 
to the Administrative Contracting Officer not later than 10 days after 
acceptance of the work by the Government.  Marked up prints shall be 
reviewed for approval by the Administrative Contracting Officer and 
returned to the Contractor for any corrections necessary (Set A).

1.11.3   Duplicate Prints

Upon acceptance of the original set of master prints, a second set of 
duplicate prints shall be marked up by the Contractor depicting all 
notations approved on the original set of certified master prints (Set B).  
Changes noted on the second set of prints should be verified and certified 
as to their correctness by the signature of an authorized representative of 
the Contractor.  Immediately upon completion of this work, both sets of 
marked up prints shall be returned to the Administrative Contracting 
Officer for distribution. 

1.11.4   Distribution

After receipt of the two sets of marked up prints by the Administrative 
Contracting Officer, distribution of the prints shall be made in accordance 
with the following guidelines:

Set A - Provide to the user of facility (PWBC or BCE)

Set B - Provide to Savannah District Office - Construction Division ATTN: 
CESAS-CD-CE

1.11.5   Final "As-built" Drawings

Final "revised as-built drawings" will be made by the Construction Division 
by transferring all corrections the Contractor has noted on the marked up 
prints to the "original contract drawings."

1.11.6   Installed Equipment List

Provide installed equipment list to the Contracting Officer not later than 
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30 calendar days prior to the contract completion date.  The list shall be 
submitted in original and four copies.  The data required for each item of 
equipment shall include the item description, capacity, model number, 
manufacturer's name, telephone number, and address, including local 
supplier and cost.  The equipment included shall, as a minimum, conform to 
the categories found on the "Real Property Inventory" list in Section 
00800, Attachment 1, and shall include all specialty equipment provided in 
the contract.  The proposed equipment list shall be submitted to the 
Contracting Officer for approval.  This list is in addition to the data 
required in operation and maintenance manuals.

1.12   OMITTED

1.13   ENVIRONMENTAL EVALUATION FOR SITE CONTAMINATION - CATEGORY I

1.13.1   Site Evaluation

The job site has been evaluated for potential site contamination.  The site 
is located in a traditionally nonhazardous location.  The installation has 
no reason to suspect contamination.

1.13.2   Contractual Responsibilities of All Parties in the Event of 
Encounter with Contamination

If the Contractor encounters materials or conditions which indicate that 
there may be contamination on the site, the Contractor shall stop all work 
on the job site and report the discovery of the contaminants to the 
Contracting Officer's Representative (COR).  The COR, will issue a written 
order to the Contractor to resume work or to suspend, delay, or interrupt 
all or any part of the work of this contract for the period of time that 
the Contracting Officer determines appropriate for the convenience of the 
Government as provided in FAR 52.212-12 - SUSPENSION OF WORK.  The 
Government will be responsible for making an assessment of the contaminated 
site if this course of action is determined to be appropriate. After the 
assessment has been completed, the Government reserves the right to the 
following courses of action: 

a.  Direct the Contractor to resume work.

b.  Clean up the contaminated site prior to directing the Contractor to 
resume work.  The COR will determine whether the cleanup is to be  
accomplished by others or the Contractor. 

c.  Relocate the project site.

d.  Terminate the contract for the convenience of the Government as 
provided in FAR 52.249-1 - TERMINATION FOR CONVENIENCE OF THE 
GOVERNMENT (FIXED-PRICE) (SHORT FORM) or FAR 52.249-2 - TERMINATION FOR 
CONVENIENCE OF THE GOVERNMENT (FIXED-PRICE) - ALTERNATE I as applicable.

1.14   OMITTED

1.15   OMITTED
1.16   OMITTED
1.17   OMITTED
1.18   OMITTED
1.19   OMITTED
1.20   OMITTED
1.21   OMITTED
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1.22   OMITTED

1.23   CONSTRUCTION SCHEDULE RESTRAINTS - POPE AFB, NC

1.23.1   Occupancy

The work to be performed is to be accomplished in facilities which will be 
unoccupied and vacant during the course of construction.  It is the intent 
of these provisions to provide for maximum coordination between 
construction activities pursuant to this contract and concurrent ongoing 
routine activities of base personnel.  Interference with and inconvenience 
to the occupants or routine of the facility shall be held to an absolute 
minimum.

1.23.2   Protection

Contractor is responsible to provide such covering, shields and barricades 
as are required to protect building occupants, equipment, stores, supplies, 
etc., from dust, debris, weather intrusion, water, moisture or other cause 
of damage resulting from construction.

1.23.3   Phasing and Sequence

1.23.3.1   General

In addition to the submittals required by clause SCHEDULES FOR CONSTRUCTION 
CONTRACTS (see SECTION 00700, FAR 52.236-15) the Contractor shall submit 
for approval a summary work schedule setting forth schedule dates for 
initiation and completion of construction in each work area.  No work shall 
be performed prior to approval of this schedule and all work shall be 
performed in strict adherence thereto.  If departures from this schedule 
appear to be required or desired, the Contracting Officer shall be promptly 
notified and his approval will be required prior to implementation of said 
departure(s).

1.23.3.2   Special Work Restraints

None.

1.23.4   Time of Performance

1.23.4.1   All work requiring access to building interiors excluding 
attics, crawl spaces, etc., and all other work shall be performed between 
7:30 a.m. and 4 p.m. (normal working hours for base where project is 
located) excluding official holidays, unless otherwise indicated or 
approved by the Contracting Officer.  Requests to work during other than 
these normal hours shall be made in writing at least 36 hours in advance.  
For example, a request to work on a Saturday shall be submitted no later 
than Thursday at noon.

1.23.4.2   Work requiring outages of utilities or building systems will be 
accomplished during normal working hours in accordance with prior approved 
schedule(s).

1.23.5   Outages

Contractor's work requiring outages of utility systems or building systems 
will require 2 weeks' advance notice and will be subject to the approval of 
the Contracting Officer.  Notice shall include type of outage, date, and 
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time outage will commence and estimated duration of outage.

1.23.6   Continuity  

All tools, labor and materials required to complete any item of work within 
a given work area or requiring an outage of any building utility or system 
shall be available at the site prior to commencement thereof.  Once work 
has commenced on an item of work, said work shall be continuously and 
diligently performed to completion and acceptance.

1.23.7   Construction/Site Management for Construction on AMC Installation

1.23.7.1   General

The following criteria describes the standards that must be attained on all 
construction sites at all Air Mobility Command bases.  The criteria relates 
to the appearance of the construction site during the construction cycle, 
to temporary administration and storage areas and service facilities as 
needed for execution and completion of the work.

1.23.7.1.1   Storage Sites

The Contractor shall be given two sites; the primary construction site and 
a supplemental storage site.  The supplemental storage site may not be in 
close proximity of the construction site but shall be at a site designated 
on the drawings or by the base civil engineer at the Preconstruction 
Conference.  The primary construction site will be the location of the 
construction.

A visually acceptable site is required.  A clean, well kept site will 
ensure proper compliance with the safety and environmental requirements of 
this contract.  Contractor's trailers or storage buildings shall be painted 
in accordance with the base standards and be kept in a good state of 
repair.  Failure of the Contractor to maintain the trailers or storage 
building in a good condition will be considered sufficient reason to 
require their removal.  The Contractor will be responsible for the security 
of his property and general housekeeping of the area(s).

1.23.7.1.2   Site Plan

The Contractor shall submit to the Contracting Officer, for approval prior 
to the start of work, plans showing the layout and details of all temporary 
facilities to be used for this contract.  The plan must be approved by the 
base civil engineer.  The plan, as a minimum, shall include the location 
and alignment of the safety and construction fences and location of all 
site trailers, equipment and material storage areas, construction 
entrances, trash dumpsters, temporary sanitary facilities, and workers' 
parking areas.  If required, photographs of the site prior to the start of 
work shall be included with the plan.  After completion of the work, the 
Contractor shall remove the facilities from the site and restore the site 
to the original condition.

1.27.7.1.3   Dirt/Dust Control Plan

The Contractor shall submit truck and material handling routes and a plan 
for controlling dirt, debris, and dust from accumulating on base roadways 
the Contractor uses for any purpose.  The plan, as a minimum, shall 
identify the subcontractor and equipment to be used for cleaning along the 
haul route roadways and measures to be used to reduce dirt, dust, and 
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debris from roadways.

1.23.7.2   Contractor's Temporary Facilities

1.23.7.2.1   Administrative Field Offices and Material Storage Trailers

Contractor's administrative field office and storage trailers shall be in 
new or like new condition and be the base standard color on the exterior 
(Federal Standard Color FS-23531 or Sherwin Williams SW-1099, Knubby Wool). 
 Trailers will include "skirts" that will prevent storage of material under 
the trailers.  All trailers and other temporary structures used as field 
offices to house personnel or for storage shall be anchored to the ground 
in accordance with base standards.

1.23.7.2.2   Material Storage Area

1.23.7.2.2.1   Supplemental Storage Area

The Contractor will use this for storage of items not immediately required 
at the construction site.  Contractors will be responsible for the security 
of their property and general housekeeping of the area.

1.23.7.2.2.2   Primary Storage Area

The storage at the site will be limited to the materials that are needed to 
be used within 2 weeks.  The storage area will be enclosed by a 
construction fence as described in paragraph Construction Safety Fence.

1.23.7.2.2.3   Dumpsters

Dumpsters shall be equipped with a secure cover, painted Federal Standard 
Color FS-20059 or Sherwin Williams SW-1049, Belgian Chocolate, and be free 
of graffiti.  The cover shall be closed at all times, except when being 
loaded with trash and debris.  Dumpsters will be located behind the 
construction fence or out of the public view.  Site dumpsters shall be 
emptied at least a once a week or as needed to keep the site free of debris 
and trash.

1.23.7.2.2.4   Trash Containers

The trash containers shall be 208 liters (55 gallons) in capacity, painted 
Federal Standard Color FS-20059 or Sherwin Williams 1049 and free of 
graffiti.  The trash container will be located behind the construction 
fence or out of the public view.  Trash containers shall be emptied at 
least once a day.  The number of trash containers required shall be as 
needed to keep the site clean as determined by the Contracting Officer.

1.23.7.2.2.5   Temporary Sanitation Facilities

All temporary sewer/sanitation facilities shall be self-contained units 
with both urinals and stool capabilities.  The units shall be sufficiently 
ventilated to control odors and fumes and should be emptied and cleaned at 
least a every week or more often if required by the Contracting Officer.  
The doors should be self-closing.  the exterior of the unit shall be 
Federal Standard Color FS-23531 or Sherwin Williams SW-1099, Knubby Wool.  
The facility will be located behind the construction fence or out of the 
public view.

1.23.7.2.2.6   Construction and Safety Fence
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The project work area and Contractor lay-down area shall be enclosed by a 
1.8 m (6-foot) chain link fence with brown, UV light-resistant, plastic 
fabric mesh netting (similar to tennis court screening) and gates.  Upon 
completion and acceptance of the work, the construction fence shall be 
removed.  Chain link fencing and gates shall be installed in accordance 
with manufacturer's recommendations.

The Contractor shall provide a temporary safety fence with gates and 
warning signs at the construction site prior to the start of work to 
protect members of the pubic from construction activities.  The safety 
fence will enclose those areas not within the construction fence.  The 
construction fence may be used in lieu of a safety fence.  The safety fence 
shall be dark brown color (or bright orange where it protects excavated 
areas), high density polyethylene grid or approved equal, a minimum of 1.1m 
(42 inches) high, supported and tightly secured to steel posts located on 
minimum 3 m (10-foot) centers.  The safety fence shall be maintained by the 
Contractor during the life of the contract, and upon completion and 
acceptance of the work, shall remain the property of the Contractor and 
shall be removed from the work site.

1.23.7.2.2.7   Grass Cutting

Any grass (or annual grass) within the construction and storage sites shall 
be cut to a 2-inch height at least once a week during the growing season.  
The grass around the fences shall be trimmed at time of grass cutting to 
keep a neat appearance.  If a construction or safety fence is not used for 
a specific reason approved by the base civil engineering representative 
then any grass or annual weeds within the construction area shall be 
maintained in a similar fashion as previously described.  Grass or weeds 
growing on stockpiled earth shall be maintained as described above.

1.24   OMITTED
1.25   OMITTED
1.26   OMITTED
1.27   OMITTED

1.28   PROGRESS PHOTOGRAPHS

The Contractor shall, during the progress of the project, furnish the 
Contracting Officer progress photographs and color slides to depict 
progress of construction.  The photographic work shall be performed by a 
qualified, established, commercial photographer.  The photographs and 
slides shall be taken between the 1st and 5th day of each month and be 
delivered to the Contracting Officer not later than the 20th day of the 
same month taken.  The photographs and slides shall be taken from not less 
than six positions for each month as selected by the Contracting Officer.  
They shall show, inasmuch as practicable, work accomplished during the 
previous month.  The photographs shall be 8-inch by 10-inch color glossy 
prints and the slides 35 millimeter color slides.  Each photograph shall be 
identified showing date made, contract title and number and a brief 
description of work depicted and shall be sequentially numbered.  The 
identifying data shall be placed on the back of the prints.  Slides shall 
have a number placed on the frame corresponding to the appropriate 
identified print, the name of the project, the date and a brief description 
of work depicted.  No identifying data shall appear on the face of prints 
or in the viewing area of slides.  One copy of each photograph and the 
corresponding negative and slide shall be furnished to the Contracting 
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Officer by the time stipulated above.  No separate payment will be made for 
these services and all costs in connection therewith shall be considered 
incidental to costs of the overall project.

1.29   CLEANUP

Construction debris, waste materials, packaging material and the like shall 
be removed from the work site daily.  Any dirt or mud which is tracked onto 
paved or surfaced roadways shall be cleaned away.  Materials resulting from 
demolition activities which are salvageable shall be stored within the 
fenced area described above or at the supplemental storage area.  Stored 
material not in trailers, whether new or salvaged, shall be neatly stacked 
when stored.

1.30   RESTORATION OF STORAGE AREA

Upon completion of the project and after removal of trailers, materials, 
and equipment from within the fenced area, the fence shall be removed and 
will become the property of the Contractor.  Areas used by the Contractor 
for the storage of equipment or material, or other use, shall be restored 
to the original or better condition.  Gravel used to traverse grassed areas 
shall be removed and the area restored to its original condition, including 
top soil and seeding as necessary.

    -- End of Section --
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SECTION 02050

DEMOLITION
09/91

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ENGINEERING MANUALS (EM)

EM 385-1-1 (1992) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, 
and removal of resulting rubbish and debris.  Rubbish and debris shall be 
removed from Government property daily, unless otherwise directed, to avoid 
accumulation at the demolition site.  Materials that cannot be removed 
daily shall be stored in areas specified by the Contracting Officer.  In 
the interest of occupational safety and health, the work shall be performed 
in accordance with EM 385-1-1, Section 23, Demolition, and other applicable 
Sections.  In the interest of conservation, salvage shall be pursued to the 
maximum extent possible; salvaged items and materials shall be disposed of 
as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Work Plan; FIO.

The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and 
methods to provide necessary supports, lateral bracing and shoring when 
required, careful removal and disposition of materials specified to be 
salvaged, protection of property which is to remain undisturbed, 
coordination with other work in progress, and timely disconnection of 
utility services.  The procedures shall include a detailed description of 
the methods and equipment to be used for each operation, and the sequence 
of operations in accordance with EM 385-1-1.

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
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avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area.

Floors, roofs, walls, columns, pilasters, and other structural components 
that are designed and constructed to stand without lateral support or 
shoring, and are determined to be in stable condition, may be allowed to 
remain standing without additional bracing, shoring, of lateral support 
until demolished.  The Contractor shall ensure that no elements determined 
to be unstable are left unsupported and shall be responsible for placing 
and securing bracing, shoring, or lateral supports as may be required as a 
result of any cutting, removal, or demolition work performed under this 
contract.

1.5.2   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.

1.5.3   Protection From the Weather

The interior of buildings to remain and salvageable materials and equipment 
shall be protected from the weather at all times.

1.5.4   Protection of Trees

Trees within the project site which might be damaged during demolition and 
which are indicated to be left in place shall be protected by a 6 foot high 
fence.  The fence shall be securely erected a minimum of 5 feet from the 
trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.5.5   Environmental Protection

The work shall comply with the requirements of Section 01410.
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1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   UTILITIES

Disconnection of utility services, with related meters and equipment, are 
specified in Division 15 and 16.  Existing utilities shall be removed as 
indicated.  When utility lines are encountered that are not indicated on 
the drawings, the Contracting Officer shall be notified prior to further 
work in that area.

3.2   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage 
and historical items, is vested in the Contractor upon receipt of notice to 
proceed.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed.

3.2.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.2.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

3.2.1.2   Historical Items

Historical items shall be removed in a manner to prevent damage.  The 
following historical items shall be delivered to the Government for 
disposition:  Corner stones, contents of corner stones, and document boxes 
wherever located on the site.

3.2.2   Unsalvageable Material

Concrete, masonry, and other noncombustible material, except concrete 
permitted to remain in place, shall be disposed of in a disposal area 
located off Government property.  

3.3   CLEAN UP

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.
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        -- End of Section --
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SECTION 02080

ASBESTOS ABATEMENT

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the 
Design and Operation of Local Exhaust 
Systems

ANSI Z87.1 (1989; Errata; Z87.1a) Occupational and 
Educational Eye and Face Protection

ANSI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial 
Weathering on Latex Sealants

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial 
Tension of Solutions of Surface-Active 
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM E 84 (1995a) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1995a) Fire Tests of Building 
Construction and Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members

ASTM E 1368 (1990) Visual Inspection of Asbestos 
Abatement Projects

CODE OF FEDERAL REGULATIONS (CFR)
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29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 61 National Emissions Standards for Hazardous 
Air Pollutants

40 CFR 763 Asbestos

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

COMPRESSED GAS ASSOCIATION (CGA)

CGA G-7 (1990) Compressed Air for Human Respiration

CGA G-7.1 (1989) Commodity Specification for Air

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 340/1-90-018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance

EPA 340/1-90-019 (1990) Asbestos/NESHAP Adequately Wet 
Guidance

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
NIOSH Manual of Analytical Methods

UNITED STATES ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

         STATE OF NORTH CAROLINA 

1.2   DEFINITIONS

Adequately Wet:  A term defined in 40 CFR 61, Subpart M, and EPA 
340/1-90-019 meaning to sufficiently mix or penetrate with liquid to 
prevent the release of particulate.  If visible emissions are observed 
coming from asbestos-containing material (ACM), then that material has not 
been adequately wetted.  However, the absence of visible emissions is not 
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sufficient evidence of being adequately wetted.

Amended Water:  Water containing a wetting agent or surfactant with a 
surface tension of at least 29 dynes per square centimeter when tested in 
accordance with ASTM D 1331.

Asbestos:  Asbestos includes chrysotile, amosite, crocidolite, tremolite 
asbestos, anthophylite asbestos, actinolite asbestos, and any of these 
minerals that have been chemically treated and/or altered.

Asbestos-Containing Material (ACM):  Any materials containing more than one 
percent asbestos.

Asbestos Fiber:  A particulate form of asbestos, 5 micrometers or longer, 
with a length-to-width ratio of at least 3 to 1.

Certified Industrial Hygienist (CIH):  An Industrial Hygienist certified in 
the practice of industrial hygiene by the American Board of Industrial 
Hygiene.

Class II Asbestos Work:  Activities defined by OSHA involving the removal 
of ACM which is not thermal system insulation or surfacing material.  This 
includes, but is not limited to, the removal of asbestos- containing 
wallboard, floor tile and sheeting, roofing and siding shingles, and 
construction mastic.  Certain "incidental" roofing materials such as 
mastic, flashing and cements when they are still intact are excluded from 
Class II asbestos work.  Removal of small amounts of these materials which 
would fit into a glovebag may be classified as a Class III job.

Clean room:  An uncontaminated room having facilities for the storage of 
employees' street clothing and uncontaminated materials and equipment.

Competent Person:  In addition to the definition in 29 CFR 1926 Section 
.32(f), a person who is capable of identifying existing asbestos hazards as 
defined in 29 CFR 1926 Section .1101, selecting the appropriate control 
strategy, has the authority to take prompt corrective measures to eliminate 
them and has EPA Model Accreditation Plan (MAP) "Contractor/Supervisor" 
training; accreditation required by 40 CFR 763 Subpart E, Appendix C.

Contractor/Supervisor:  Individual who supervises asbestos abatement work 
and has EPA Model Accreditation Plan "Contractor/Supervisor" training; 
accreditation required by  40 CFR 763, Subpart E, Appendix C.  The 
contractor/supervisor shall be appropriately licensed in the State of North 
Carolina.

Critical Barrier:  One or more layers of plastic sealed over all openings 
into a regulated area or any other similarly placed physical barrier 
sufficient to prevent airborne asbestos in a regulated area from migrating 
to an adjacent area.

Disposal Bag:  A  6 mil thick, leak-tight plastic bag, pre-labeled in 
accordance with 29 CFR 1926 Section .1101, used for transporting asbestos 
waste from containment to disposal site.

Equipment Room or Area:  An area adjacent to the regulated area used for 
the decontamination of employees and their equipment.

Employee Exposure:  That exposure to airborne asbestos that would occur if 
the employee were not using respiratory protective equipment.
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Friable ACM:  A term defined in 40 CFR 61 Subpart M and EPA 340/1-90-018 
meaning any material which contains more than 1 percent asbestos, as 
determined using the method specified in 40 CFR 763Subpart F, Appendix A, 
Section 1, Polarized Light Microscopy (PLM), that when dry, can be 
crumbled, pulverized, or reduced to powder by hand pressure.  If the 
asbestos content is less than 10 percent, as determined by a method other 
than point counting by PLM, the asbestos content shall be verified by point 
counting using PLM.

Glovebag:  Not more than a  60 by 60 inch impervious plastic bag-like 
enclosure affixed around an asbestos-containing material, with glove-like 
appendages through which material and tools may be handled.

High-Efficiency Particulate Air (HEPA) Filter:  A filter capable of 
trapping and retaining at least 99.97 percent of all mono-dispersed 
particles of 0.3 micrometers in diameter.

Homogeneous Area:  An area of surfacing material or thermal system 
insulation that is uniform in color and texture.

Industrial Hygienist:  A professional qualified by education, training, and 
experience to anticipate, recognize, evaluate, and develop controls for 
occupational health hazards.

Negative Exposure Assessment:  A demonstration by the Contractor to show 
that employee exposure during an operation is expected to be consistently 
below the OSHA Permissible Exposure Limits (PELs).

Nonfriable ACM:  A NESHAP term defined in 40 CFR 61 Subpart M and EPA 
340/1-90-018 meaning any material containing more than 1 percent asbestos, 
as determined using the method specified in 40 CFR 763Subpart F, Appendix 
A, Section 1, Polarized Light Microscopy, that, when dry, cannot be 
crumbled, pulverized or reduced to powder by hand pressure.

Permissible Exposure Limits (PELs):
a.  PEL-Time weighted average(TWA):  Concentration of asbestos not in 

excess of 0.1 fibers per cubic centimeter of air (f/cc) as an 
eight hour time weighted average (TWA), as determined by the 
method prescribed in 29 CFR 1926 Section .1101, Appendix A, or the 
current version of NIOSH analytical method 7400.

b.  PEL-Excursion Limit:  An airborne concentration of asbestos not in 
excess of 1.0 f/cc of air as averaged over a sampling period of 30 
minutes as determined by the method prescribed in 29 CFR 1926 
Section .1101, Appendix A, or the current version of NIOSH 
analytical method 7400.

Regulated Area:  An OSHA term defined in 29 CFR 1926 Section .1101 meaning 
an area established by the Contractor to demarcate areas where Class I, II, 
and III asbestos work is conducted; also any adjoining area where debris 
and waste from such asbestos work accumulate; and an area within which 
airborne concentrations of asbestos exceed, or there is a reasonable 
possibility they may exceed, the permissible exposure limit.

Removal:  All operations where ACM is taken out or stripped from structures 
or substrates, and includes demolition operations.

Spills/Emergency Cleanups:  Cleanup of sizable amounts of asbestos waste 
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and debris which has occurred, for example, when water damage occurs in a 
building, and sizable amounts of ACM are dislodged.  A Competent Person 
evaluates the site and ACM to be handled, and based on the type, condition 
and extent of the dislodged material, classifies the cleanup as Class I, 
II, or III.  Only if the material was intact and the cleanup involves mere 
contact of ACM, rather than disturbance, could there be a Class IV 
classification.

Worker:  Individual (not designated as the Competent Person or a 
supervisor) who performs asbestos work and has completed asbestos worker 
training required by 29 CFR 1926 Section .1101 to include EPA Model 
Accreditation Plan (MAP) "Worker" training; accreditation required by 40 
CFR 763 Subpart E, Appendix C, if required by the OSHA Class of work to be 
performed or by the state where the work is to be performed.

1.3   DESCRIPTION OF WORK

The work covered by this section includes the removal of nonfriable 
asbestos-containing linoleum, caulking, and duct mastic which are 
encountered during renovation activities associated with this project and 
describes procedures and equipment required to protect workers and 
occupants of the regulated area from contact with airborne asbestos fibers 
and asbestos containing material (ACM) dust and debris.  Activities include 
OSHA Class II work operations involving ACM. The work also includes 
containment, storage, transportation and disposal of the generated ACM 
wastes.  

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Materials and Equipment; FIO.

Manufacturer's catalog data for all materials and equipment to be used in 
the work, including brand name, model, capacity, performance 
characteristics and any other pertinent information.  Test results and 
certificates from the manufacturer of encapsulants substantiating 
compliance with performance requirements of this specification.  Material 
Safety Data Sheets for all chemicals to be used onsite in the same format 
as implemented in the Contractor's HAZARD COMMUNICATION PROGRAM.  Data 
shall include, but shall not be limited to, the following items:

a.  High Efficiency Filtered Air (HEPA) local exhaust equipment

b.  Vacuum cleaning equipment

c.  Pressure differential monitor for HEPA local exhaust equipment

d.  Air monitoring equipment

e.  Respirators
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f.  Personal protective clothing and equipment
(1) Coveralls
(2) Underclothing
(3) Other work clothing
(4) Foot coverings
(5) Hard hats
(6) Eye protection
(7) Other items required and approved by Contractors Designated IH 
and Competent Person

g.  Glovebag

h.  Duct Tape

i.  Disposal Containers
(1) Disposal bags
(2) Fiberboard drums
(3) Paperboard boxes

j.  Sheet Plastic
(1) Polyethylene Sheet - General
(2) Polyethylene Sheet - Flame Resistant
(3) Polyethylene Sheet - Reinforced

k.  Wetting Agent
(1) Amended Water
(2) Removal encapsulant

l.  Strippable Coating

m.  Prefabricated Decontamination Unit(s)

n.  Other items

o.  Chemical encapsulant

p.  Chemical encasement materials

q.  Material Safety Data Sheets (for all chemicals proposed)

SD-08 Statements

Qualifications; GA.

A written report providing evidence of qualifications for personnel, 
facilities and equipment assigned to the work.

Training Program; FIO.

A copy of the written project site-specific training material as indicated 
in 29 CFR 1926 Section .1101 that will be used to train onsite employees.  
This training document shall be signed by the Contractor's Designated IH 
and Competent Person.

Medical Requirements; FIO.

Physician written result.

Encapsulants; GA.
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Certificates stating that encapsulants meet the applicable specified 
performance requirements.

SD-09 Reports

Exposure Assessment and Air Monitoring; GA.

Initial exposure assessments, negative exposure assessments, air-monitoring 
results and documentation.

Local Exhaust Ventilation; FIO.

Pressure differential recordings.

Licenses, Permits and Notifications; GA.

Licenses, permits and notifications.

SD-13 Certificates

Vacuum, Filtration and Ventilation Equipment; FIO.

Manufacturer's certifications showing compliance with ANSI Z9.2 for:

a.  Vacuums.
b.  Water filtration equipment.
c.  Ventilation equipment.
d.  Other equipment required to contain airborne asbestos fibers.

SD-18 Records

Respiratory Protection Program; GA.

Records of the respirator program.

Cleanup and Disposal; GA.

Waste shipment records.  Weigh bills and delivery tickets shall be 
furnished for information only.

1.5   QUALIFICATIONS

1.5.1   Written Qualifications and Organization Report

The Contractor shall furnish a written qualifications and organization 
report providing evidence of qualifications of the Contractor, Contractor's 
Project Supervisor, Designated Competent Person, supervisors and workers; 
Designated IH (person assigned to project and firm name); independent 
testing laboratory (including name of firm, principal and analyst(s) who 
will perform analyses); all subcontractors to be used including disposal 
transportation and disposal facility firms, subcontractor supervisors, 
subcontractor workers; and any others assigned to perform asbestos 
abatement and support activities.  The report shall include an organization 
chart showing the Contractor's staff organization for this project by name 
and title, chain of command and reporting relationship with all 
subcontractors.  The report shall be signed by the Contractor, the 
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Contractor's onsite project manager, Designated Competent Person, 
Designated IH, designated testing laboratory and the principals of all 
subcontractors to be used.  The Contractor shall include the following 
statement in the report:  "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926 Section .1101, 40 CFR 61Subpart M, 
and the federal, state and local requirements specified in paragraph SAFETY 
AND HEALTH COMPLIANCE for those asbestos abatement activities that they 
will be involved in."

1.5.2   Specific Requirements

The Contractor shall designate in writing, personnel meeting the following 
qualifications:

a.  Designated Competent Person:  The name, address, telephone number, 
and resume of the Contractor's Designated Competent Person shall 
be provided.  Evidence that the full-time Designated Competent 
Person is qualified in accordance with 29 CFR 1926 Sections .32 
and .1101, has EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763 Subpart E, Appendix C, and is experienced in the 
administration and supervision of asbestos abatement projects, 
including exposure assessment and monitoring, work practices, 
abatement methods, protective measures for personnel, setting up 
and inspecting asbestos abatement work areas, evaluating the 
integrity of containment barriers, placement and operation of 
local exhaust systems, ACM generated waste containment and 
disposal procedures, decontamination units installation and 
maintenance requirements, site safety and health requirements, 
notification of other employees onsite, etc.  The duties of the 
Competent Person shall include the following:  controlling entry 
to and exit from the regulated area; supervising any employee 
exposure monitoring required by 29 CFR 1926 Section .1101; 
ensuring that all employees working within a regulated area wear 
the appropriate personal protective equipment (PPE), are trained 
in the use of appropriate methods of exposure control, and use the 
hygiene facilities and decontamination procedures specified; and 
ensuring that engineering controls in use are in proper operating 
conditions and are functioning properly.  This Designated 
Competent Person shall be responsible for compliance with 
applicable federal, state and local requirements, the Contractor's 
Accident Prevention Plan and Asbestos Hazard Abatement Plan.  The 
Designated Competent Person shall provide, and the Contractor 
shall submit, the "Contractor/Supervisor" course completion 
certificate and the most recent certificate for required refresher 
training with the employee "Certificate of Worker Acknowledgment" 
required by this paragraph.  The Contractor shall submit evidence 
that this person has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to OSHA competent person 
requirements.  The Designated Competent Person shall be onsite at 
all times during the conduct of this project.

b.  Project and Other Supervisors:  The Contractor shall provide the 
name, address, telephone number, and resume of the Project 
Supervisor and other supervisors who have responsibility to 
implement the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses, the authority 
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to direct work performed under this contract and verify compliance 
and have EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763 Subpart E, Appendix C.  The Project Supervisor and other 
supervisors shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph.  The Contractor shall submit evidence that the Project 
Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor 
responsibilities and the other supervisors have a minimum of 
1years on-the-job asbestos abatement experience commensurate with 
the responsibilities they will have on this project.  The 
"Contractor/Supervisor shall be appropriately licensed in the 
State of North Carolina.

c.  Designated Industrial Hygienist:  The Contractor shall provide the 
name, address, telephone number, resume and other information 
specified below for the Industrial Hygienist (IH) selected to 
prepare the Contractor's Asbestos Hazard Abatement Plan, prepare 
and perform training, direct air monitoring and assist the 
Contractor's Competent Person in implementing and ensuring that 
safety and health requirements are complied with during the 
performance of all required work.  The Designated IH shall be a 
person who is  board certified in the practice of industrial 
hygiene or board eligible (meets all education and experience 
requirements) as determined and documented by the American Board 
of Industrial Hygiene (ABIH), has EPA Model Accreditation Plan 
(MAP) "Contractor/Supervisor" training accreditation required by 
40 CFR 763 Subpart E, Appendix C and has a minimum of 2 years of 
comprehensive experience in planning and overseeing asbestos 
abatement activities.  The Designated IH shall provide, and the 
Contractor shall submit, the "Contractor/Supervisor" course 
completion certificate and the most recent certificate for 
required refresher training with the employee "Certificate of 
Worker Acknowledgment" required by this paragraph.  The Designated 
IH shall be completely independent from the Contractor according 
to federal, state, or local regulations; that is, shall not be a 
Contractor's employee or be an employee or principal of a firm in 
a business relationship with the Contractor negating such 
independent status.  A copy of the Designated IH's current valid 
ABIH certification or confirmation of eligibility in writing from 
the ABIH shall be included.  The Designated IH shall visit the 
site at least once per week for the duration of asbestos 
activities and be available for emergencies.  In addition, the 
Designated IH shall prepare, and the Contractor shall submit, the 
name, address, telephone numbers and resumes of additional IH's 
and industrial hygiene technicians (IHT) who will be assisting the 
Designated IH in performing onsite tasks.  IHs and IHTs supporting 
the Designated IH shall have a minimum of 2 full years of 
practical onsite asbestos abatement experience.  The formal 
reporting relationship between the Designated IH and the support 
IHs and IHTs, the Designated Competent Person, and the Contractor 
shall be indicated.

d.  Asbestos Abatement Workers:  Asbestos abatement workers shall meet 
the requirements contained in 29 CFR 1926 Section .1101, 40 CFR 61
Subpart M and other applicable federal, state and local 
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requirements.  Worker training documentation shall be provided as 
required on the "Certificate of Workers Acknowledgment" in this 
paragraph.

e.  Worker Training and Certification of Worker Acknowledgment: 
Training documentation shall be required for each employee who 
will perform OSHA Class I, Class II, Class III, or Class IV 
asbestos abatement operations.  Such documentation shall be 
submitted on a Contractor generated form titled "Certificate of 
Workers Acknowledgment" to be completed for each employee in the 
same format and containing the same information as the example 
certificate at the end of this section.  All training course 
completion certificates (initial and most recent update refresher) 
required by the information checked on the form shall be attached.

f.  Physician:  The Contractor shall provide the name, medical 
qualifications, address, telephone number and resume of the 
physician who will or has performed the medical examinations and 
evaluations of the persons who will conduct the asbestos abatement 
work tasks.  The physician shall be currently licensed by the 
state where the workers will be or have been examined, have 
expertise in pneumoconioses and shall be responsible for the 
determination of medical surveillance protocols and for review of 
examination/test results performed in compliance with 29 CFR 1926
Section .1101 and paragraph MEDICAL REQUIREMENTS.  The physician 
shall be familiar with the site's hazards and the scope of this 
project.  The medical consultant's name, qualifications, and 
knowledge of the site's conditions and proposed activities shall 
be included in the Accident Prevention Plan.

g.  First Aid and CPR Trained Persons:  The names of at least two 
persons who are currently trained in first aid and CPR by the 
American Red Cross or other approved agency shall be designated 
and shall be onsite at all times during site operations.  They 
shall be trained in universal precautions and the use of PPE as 
described in the Bloodborne Pathogens Standard of 29 CFR 1910 
Section .1030 and shall be included in the Contractor's Bloodborne 
Pathogen Program.  These persons may perform other duties but 
shall be immediately available to render first aid when needed.  A 
copy of each designated person's current valid First Aid and CPR 
certificate shall be provided.

h.  Independent Testing Laboratory:  The Contractor shall provide the 
name, address and telephone number of the independent testing 
laboratory selected to perform the sample analyses and report the 
results.  The testing laboratory shall be completely independent 
from the Contractor as recognized by federal, state or local 
regulations.  Written verification of the following criteria, 
signed by the testing laboratory principal and the Contractor, 
shall be submitted:

(1) Phase contrast microscopy (PCM):  The laboratory is fully 
equipped and proficient in conducting PCM of airborne samples 
using the methods specified by 29 CFR 1926 Section .1101, OSHA 
method ID-160, the most current version of NIOSH Pub No. 84-100 
Method 7400, and NIOSH Pub No. 84-100 Method 7402, transmission 
electron microscopy (TEM); the laboratory is currently judged 
proficient (classified as acceptable) in counting airborne 
asbestos samples by PCM by successful participation in each of the 
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last 4 rounds in the American Industrial Hygiene Association 
(AIHA) Proficiency Analytical Testing (PAT) Program; the names of 
the selected microscopists who will analyze airborne samples by 
PCM with verified documentation of their proficiency to conduct 
PCM analyses by being judged proficient in counting samples as 
current participating analysts in the AIHA PAT Program, and having 
successfully completed the Asbestos Sampling and Analysis course 
(NIOSH 582 or equivalent) with a copy of course completion 
certificate provided; when the PCM analysis is to be conducted 
onsite, documentation shall be provided certifying that the onsite 
analyst meets the same requirements.

i.  Disposal Facility, Transporter:  The Contractor shall provide 
written evidence that the landfill to be used is approved for 
asbestos disposal by the USEPA, state, and local regulatory 
agencies.  Copies of signed agreements between the Contractor 
(including subcontractors and transporters) and the asbestos waste 
disposal facility to accept and dispose of all asbestos containing 
waste generated during the performance of this contract shall be 
provided.  Qualifications shall be provided for each subcontractor 
or transporter to be used, indicating previous experience in 
transport and disposal of asbestos waste to include all required 
state and local waste hauler requirements for asbestos.  The 
Contractor and transporters shall meet the DOT requirements of 49 
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration 
requirements of 49 CFR 107 and other applicable state or local 
requirements.  The disposal facility shall meet the requirements 
of 40 CFR 61 Sections .154 or .155 as required in 40 CFR 61 
Section .150(b) and other applicable state or local requirements.

1.5.3   Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statement, signed by 
an officer of the company, containing a record of any citations issued by 
Federal, State or local regulatory agencies relating to asbestos activities 
(including projects, dates, and resolutions); a list of penalties incurred 
through non-compliance with asbestos project specifications including 
liquidated damages, overruns in scheduled time limitations and resolutions; 
and situations in which an asbestos-related contract has been terminated 
(including projects, dates, and reasons for terminations).  If there are 
none, there will be a negative declaration signed by an officer of the 
company.

1.6   REGULATORY REQUIREMENTS

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials.  This includes, but is not limited to, OSHA standards, 29 CFR 
1926, especially Section .1101, 40 CFR 61 Subpart M [and] [40 CFR 763].  
Matters of interpretation of standards shall be submitted to the 
appropriate administrative agency for resolution before starting work.  
Where the requirements of this specification, applicable laws, criteria, 
ordinances, regulations, and referenced documents vary, the most stringent 
requirements shall apply.  The following state and local laws, rules and 
regulations regarding demolition, removal, encapsulation, construction 
alteration, repair, maintenance, renovation, spill/emergency cleanup, 
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housekeeping, handling, storing, transporting and disposing of asbestos 
material apply.

1.7   SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor's Designated IH shall develop and submit a written 
comprehensive site-specific Accident Prevention Plan at least 30 days prior 
to the preconstruction conference.  The Accident Prevention Plan shall 
address all requirements of EM 385-1-1, Appendix A, covering onsite work to 
be performed by the Contractor and all subcontractors.  The Accident 
Prevention Plan shall incorporate an Asbestos Hazard Abatement Plan, and 
Activity Hazard Analyses as separate appendices into one site specific 
Accident Prevention Plan document.  Any portions of the Contractor's 
overall Safety and Health Program that are referenced in the Accident 
Prevention Plan, e.g., respirator program, hazard communication program, 
confined space entry program, etc., shall be included as appendices to the 
Accident Prevention Plan.  The plan shall take into consideration all the 
individual asbestos abatement work tasks to be performed.  The plan shall 
be prepared, signed and dated by the Contractor's Designated IH, Competent 
Person, and Project Supervisor.

1.7.1   The Asbestos Hazard Abatement Plan Appendix

The Asbestos Hazard Abatement Plan appendix to the Accident Prevention Plan 
shall include, but not be limited to, the following:

a.  The personal protective equipment to be used;

b.  The location and description of regulated areas including clean 
and dirty areas, access tunnels, and decontamination unit (clean 
room, shower room, equipment room, storage areas such as load-out 
unit);

c.  Initial exposure assessment in accordance with 29 CFR 1926 Section 
.1101;

d.  Level of supervision;

e.  Method of notification of other employers at the worksite;

f.  Abatement method to include containment and control procedures;

g.  Interface of trades involved in the construction;

h.  Sequencing of asbestos related work;

i.  Storage and disposal procedures and plan;

j.  Type of wetting agent and asbestos encapsulant to be used;

k.  Location of local exhaust equipment;

l.  Air monitoring methods (personal and clearance);

m.  Bulk sampling and analytical methods (if required);

n.  A detailed description of the method to be employed in order to 
control the spread of ACM wastes and airborne fiber concentrations;
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o.  Fire and medical emergency response procedures;

p.  Copies of training certificates, professional certifications, 
appropriate licenses.

1.7.2   The Activity Hazard Analyses Appendix

Activity Hazard Analyses, for each major phase of work, shall be submitted 
and updated during the project.  The Activity Hazard Analyses format shall 
be in accordance with EM 385-1-1 (Figure 1-1).  The analysis shall define 
the activities to be performed for a major phase of work, identify the 
sequence of work, the specific hazards anticipated, and the control 
measures to be implemented to eliminate or reduce each hazard to an 
acceptable level.  Work shall not proceed on that phase until the Activity 
Hazard Analyses has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives.  The 
Activity Hazard Analyses shall be continuously reviewed and, when 
appropriate, modified to address changing site conditions or operations.

1.8   PRECONSTRUCTION CONFERENCE AND ONSITE SAFETY

The Contractor and the Contractor's Designated Competent Person, Project 
Supervisor, and Designated IH shall meet with the Contracting Officer prior 
to beginning work at a safety preconstruction conference to discuss the 
details of the Contractor's submitted Accident Prevention Plan to include 
the Asbestos Hazard Abatement Plan and Activity Hazard Analyses appendices. 
Deficiencies in the Accident Prevention Plan will be discussed and the 
Accident Prevention Plan shall be revised to correct the deficiencies and 
resubmitted for acceptance.  Any changes required in the specification as a 
result of the Accident Prevention Plan shall be identified specifically in 
the plan to allow for free discussion and acceptance by the Contracting 
Officer prior to the start of work.  Onsite work shall not begin until the 
Accident Prevention Plan has been accepted.  A copy of the written Accident 
Prevention Plan shall be maintained onsite.  Changes and modifications to 
the accepted Accident Prevention Plan shall be made with the knowledge and 
concurrence of the Designated IH, the Project Supervisor, Designated 
Competent Person, and the Contracting Officer.  Should any unforeseen 
hazard become evident during the performance of the work, the Designated IH 
shall bring such hazard to the attention of the Project Supervisor, 
Designated Competent Person, and the Contracting Officer, both verbally and 
in writing, for resolution as soon as possible.  In the interim, all 
necessary action shall be taken by the Contractor to restore and maintain 
safe working conditions in order to safeguard onsite personnel, visitors, 
the public, and the environment.  Once accepted by the Contracting Officer, 
the Accident Prevention Plan, including the Asbestos Hazard Abatement Plan 
and Activity Hazard Analyses will be enforced as if an addition to the 
contract.  Disregard for the provisions of this contract or the accepted 
Accident Prevention Plan shall be cause for stopping of work, at the 
discretion of the Contracting Officer, until the matter has been rectified. 

1.9   MEDICAL REQUIREMENTS

Medical requirements shall conform to 29 CFR 1926 Section .1101.

1.9.1   Medical Examinations

Before being exposed to airborne asbestos fibers, workers shall be provided 
with a medical examination as required by 29 CFR 1926 Section .1101 and 
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other pertinent state or local requirements.  This requirement must have 
been satisfied within the last 12 months.  The same medical examination 
shall be given on an annual basis to employees engaged in an occupation 
involving asbestos and within 30 calendar days before or after the 
termination of employment in such occupation.  X-ray films of asbestos 
workers shall be identified to the consulting radiologist and medical 
record jackets shall be marked with the word "asbestos."  All medical 
examinations performed after April 8, 1998 must include the requirements of 
the revised respiratory standard and that written proof of clearances to 
wear respirators must be submitted in the Asbestos Abatement Plan.

1.9.1.1   Information Provided to the Physician

The Contractor shall provide the following information in writing to the 
examining physician:

a.  A copy of 29 CFR 1926 Section .1101 and Appendices D, E, G, and I;

b.  A description of the affected employee's duties as they relate to 
the employee's exposure;

c.  The employee's representative exposure level or anticipated 
exposure level;

d.  A description of any personal protective and respiratory equipment 
used or to be used;

e.  Information from previous medical examinations of the affected 
employee that is not otherwise available to the examining 
physician.

1.9.1.2   Written Medical Opinion

For each worker, a written medical opinion prepared and signed by a 
licensed physician indicating the following:

a.  Summary of the results of the examination.

b.  The potential for an existing physiological condition that would 
place the employee at an increased risk of health impairment from 
exposure to asbestos.

c.  The ability of the individual to wear personal protective 
equipment, including respirators, while performing strenuous work 
tasks under cold and/or heat stress conditions.

d.  A statement that the employee has been informed of the results of 
the examination, provided with a copy of the results, informed of 
the increased risk of lung cancer attributable to the combined 
effect of smoking and asbestos exposure, and informed of any 
medical condition that may result from asbestos exposure.

1.9.2   Medical and Exposure Records

Complete and accurate records shall be maintained of each employee's 
medical examinations, medical records and exposure data as required by 29 
CFR 1910 Section .1910.20 and 29 CFR 1926 Section .1101 for a period of 50 
years after termination of employment.  Records of the required medical 
examinations and exposure data shall be made available, for inspection and 
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copying, to the Assistant Secretary of Labor for Occupational Safety and 
Health (OSHA) or authorized representatives of the employee and an 
employee's physician upon request of the employee or former employee.  A 
copy of the required medical certification for each employee shall be 
maintained on file at the worksite for review, as requested by the 
Contracting Officer or the representatives.

1.10   TRAINING PROGRAM

1.10.1   General

The Contractor shall establish a training program as specified by EPA Model 
Accreditation Plan (MAP), training requirements at 40 CFR 763 Subpart E, 
Appendix C, the State of North Carolina regulation no. Ch. 130A, Article 
19, OSHA requirements at 29 CFR 1926 Section .1101(k)(9) and this 
specification.  Contractor employees shall complete the required training 
for the type of work they are to perform and such training shall be 
documented and provided to the Contracting Officer as specified in 
paragraph QUALIFICATIONS.

1.10.2   Project Specific Training

Prior to commencement of work, each worker shall be instructed by the 
Contractor's Designated IH and Competent Person in the following project 
specific training:

a.  The hazards and health effects of the specific types of ACM to be 
abated;

b.  The content and requirements of the Contractor's Accident 
Prevention Plan to include the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses and site-specific safety and health 
precautions;

c.  Hazard Communication Program;

d.  Hands-on training for each asbestos abatement technique to be 
employed;

e.  Heat and/or cold stress monitoring specific to this project;

f.  Air monitoring program and procedures;

g.  Medical surveillance to include medical and exposure record 
keeping procedures;

h.  The association of cigarette smoke and asbestos-related disease;

i.  Security procedures;

j.  Specific work practice controls and engineering controls required 
for each Class of work in accordance with 29 CFR 1926 Section 
.1101.

1.11   RESPIRATORY PROTECTION PROGRAM

The Contractor's Designated IH shall establish in writing, and implement a 
respiratory protection program in accordance with 29 CFR 1926 Section 
.1101, 29 CFR 1910 Section .134, ANSI Z88.2, CGA G-7, CGA G-7.1.  The 
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Contractor's Designated IH shall establish minimum respiratory protection 
requirements based on measured or anticipated levels of airborne asbestos 
fiber concentrations encountered during the performance of the asbestos 
abatement work.  The Contractor's respiratory protection program shall 
include, but not be limited to, the following elements:

a.  The company policy, used for the assignment of individual 
responsibility, accountability, and implementation of the 
respiratory protection program.

b.  The standard operating procedures covering the selection and use 
of respirators.  Respiratory selection shall be determined by the 
hazard to which the worker is exposed.

c.  Medical evaluation of each user to verify that the worker may be 
assigned to an activity where respiratory protection is required.

d.  Training in the proper use and limitations of respirators.

e.  Respirator fit-testing, i.e., quantitative, qualitative and 
individual functional fit checks.

f.  Regular cleaning and disinfection of respirators.

g.  Routine inspection of respirators during cleaning and after each 
use when designated for emergency use.

h.  Storage of respirators in convenient, clean, and sanitary 
locations.

i.  Surveillance of regulated area conditions and degree of employee 
exposure (e.g., through air monitoring).

j.  Regular evaluation of the continued effectiveness of the 
respiratory protection program.

k.  Recognition and procedures for the resolution of special problems 
as they affect respirator use (e.g., no facial hair that comes 
between the respirator face piece and face or interferes with 
valve function; prescription eye wear usage; contact lenses usage; 
etc.).

l.  Proper training in putting on and removing respirators.

1.11.1   Respiratory Fit Testing

A qualitative or quantitative fit test conforming to 29 CFR 1926 Section 
.1101, Appendix C shall be conducted by the Contractor's Designated IH for 
each Contractor worker required to wear a respirator, and for the 
Contracting Officer and authorized visitors who enter a regulated area 
where respirators are required to be worn.  A respirator fit test shall be 
performed for each worker wearing a negative-pressure respirator prior to 
initially wearing a respirator on this project and every 6 months 
thereafter.  The qualitative fit tests may be used only for testing the fit 
of half-mask respirators where they are permitted to be worn, or of 
full-facepiece air purifying respirators where they are worn at levels at 
which half-facepiece air purifying respirators are permitted.  If physical 
changes develop that will affect the fit, a new fit test for the worker 
shall be performed.  Functional fit checks shall be performed by employees 
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each time a respirator is put on and in accordance with the manufacturer's 
recommendation.

1.11.2   Respirator Selection and Use Requirements

The Contractor shall provide respirators, and ensure that they are used as 
required by 29 CFR 1926 Section .1101 and in accordance with the 
manufacturer's recommendations.  Respirators shall be approved by the Mine 
Safety and Health Administration and the National Institute for 
Occupational Safety and Health (MSHA/NIOSH), under the provisions of 42 CFR 
84, for use in environments containing airborne asbestos fibers.  Personnel 
who handle ACM, enter regulated areas that require the wearing of a 
respirator, or who are otherwise carrying out abatement activities that 
require the wearing of a respirator, shall be provided with approved 
respirators that are fully protective of the worker at the measured or 
anticipated airborne asbestos concentration level to be encountered.  For 
air-purifying respirators, the particulate filter portion of the cartridges 
or canister approved for use in airborne asbestos environments shall be 
high-efficiency particulate air (HEPA).  The initial respirator selection 
and the decisions regarding the upgrading or downgrading of respirator type 
shall be made by the Contractor's Designated IH based on the measured or 
anticipated airborne asbestos fiber concentrations to be encountered.  All 
recommendations made by the Contractor's Designated IH to downgrade 
respirator type shall be submitted in writing to the Contracting Officer.  
The Contractor's Designated Competent Person in consultation with the 
Designated IH, shall have the authority to take immediate action to upgrade 
or downgrade respiratory type when there is an immediate danger to the 
health and safety of the wearer. 

1.11.3   Sanitation

Employees who wear respirators shall be permitted to leave work areas to 
wash their faces and respirator facepieces whenever necessary to prevent 
skin irritation associated with respirator use.

1.12   HAZARD COMMUNICATION PROGRAM

A hazard communication program shall be established and implemented in 
accordance with 29 CFR 1926 Section .59.  Material safety data sheets 
(MSDSs) shall be provided for all hazardous materials brought onto the 
worksite.  One copy shall be provided to the Contracting Officer's onsite 
Representative and one copy shall be included in the Contractor's Hazard 
Communication Program.

1.13   LICENSES, PERMITS AND NOTIFICATIONS

1.13.1   General Requirements

Necessary licenses, permits and notifications shall be obtained in 
conjunction with the project's asbestos abatement, transportation and 
disposal actions and timely notification furnished of such actions as 
required by federal, state, regional, and local authorities.  The 
Contractor shall notify the North Carolina Department of Environment, 
Health and Natural Resources Health Hazards Branch in writing, at least 10 
days prior to the commencement of work in accordance with 40 CFR 61Subpart 
M, and state and local requirements to include the mandatory "Notification 
of Demolition and Renovation Record" form and other required notification 
documents.  Notification shall be by Certified Mail, Return Receipt 
Requested.  The Contractor shall furnish copies of the receipts to the 
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Contracting Officer, in writing, prior to the commencement of work.  A copy 
of the rental company's written acknowledgment and agreement shall be 
provided as required by paragraph Rental Equipment.  For licenses, permits 
and notifications that the Contractor is responsible for obtaining, the 
Contractor will pay any associated fees or other costs incurred.

1.13.2   Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the following 
occur:

a.  The Contractor or any of the subcontractors are served with notice 
of violation of any law, regulation, permit or license which 
relates to this Contract;

b.  Proceedings are commenced which could lead to revocation of 
related permits or licenses; permits, licenses or other Government 
authorizations relating to this Contract are revoked;

c.  Litigation is commenced which would affect this contract;

d.  The Contractor or any of the subcontractors become aware that 
their equipment or facilities are not in compliance or may fail to 
comply in the future with applicable laws or regulations.

1.14   PERSONAL PROTECTIVE EQUIPMENT

Two complete sets of personal protective equipment shall be made available 
to the Contracting Officer and authorized visitors for entry to the 
regulated area.  Contracting Officer and authorized visitors shall be 
provided with training equivalent to that provided to Contractor employees 
in the selection, fitting, and use of the required personal protective 
equipment and the site safety and health requirements. Contractor workers 
shall be provided with personal protective clothing and equipment and the 
Contractor shall ensure that it is worn properly.  The Contractor's 
Designated IH and Designated Competent Person supervisor shall select and 
approve all the required personal protective clothing and equipment to be 
used.

1.14.1   Whole Body Protection

Personnel exposed to airborne concentrations of asbestos that exceed the 
PELs, or for all OSHA Classes of work for which a required negative 
exposure assessment is not produced, shall be provided with whole body 
protection and such protection shall be worn properly.  The Contractor's 
Designated IH and Competent Person supervisor shall select and approve the 
whole body protection to be used.  The Competent Person shall examine work 
suits worn by employees at least once per work shift for rips or tears that 
may occur during performance of work.  When rips or tears are detected 
while an employee is working, rips and tears shall be immediately mended, 
or the work suit shall be immediately replaced.  Disposable whole body 
protection shall be disposed of as asbestos contaminated waste upon exiting 
from the regulated area.  Reusable whole body protection worn shall be 
either disposed of as asbestos contaminated waste upon exiting from the 
regulated area or be properly laundered in accordance with 29 CFR 1926
Section .1101.  Whole body protection used for asbestos abatement shall not 
be removed from the worksite by a worker to be cleaned.  All 
recommendations made by the Contractor's Designated IH to downgrade whole 
body protection shall be submitted in writing to the Contracting Officer.  
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The Contractor's Designated Competent Person in consultation with the 
Designated IH, shall have the authority to take immediate action to upgrade 
or downgrade whole body protection when there is an immediate danger to the 
health and safety of the wearer.

1.14.1.1   Coveralls

Disposable-breathable coveralls with a zipper front shall be provided.  
Sleeves shall be secured at the wrists, and foot coverings secured at the 
ankles. 

1.14.1.2   Work Clothing

An additional coverall shall be provided when the abatement and control 
method employed does not provide for the exit from the regulated area 
directly into an attached decontamination unit.  Cloth work clothes shall 
be provided for wear under the protective coverall and foot coverings when 
work is being conducted in low temperature conditions.  Cloth work clothes 
shall be either disposed of as asbestos contaminated waste or properly 
laundered in accordance with 29 CFR 1926 Section .1101.

1.14.1.3   Gloves

Gloves shall be provided to protect the hands.  Where there is the 
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a 
suitable glove shall be provided and used.  Provide non-latex impervious 
gloves to protect hands.

1.14.1.4   Protective Eye Wear

Eye protection provided shall be in accordance with ANSI Z87.1.

1.15   HYGIENE FACILITIES AND PRACTICES

The Contractor shall establish a decontamination area for the 
decontamination of employees, material and equipment.  The Contractor shall 
ensure that employees enter and exit the regulated area through the 
decontamination area.

1.15.1   Decontamination Area Entry Procedures

The Contractor shall ensure that employees entering the decontamination 
area through the clean room or clean area:

a.  Remove street clothing in the clean room or clean area and deposit 
it in lockers.

b.  Put on protective clothing and respiratory protection before 
leaving the clean room or clean area.

1.15.2   Decontamination Area Exit Procedures

The Contractor shall ensure that the following procedures are followed:

a.  Before leaving the regulated area, respirators shall be worn while 
employees remove all gross contamination and debris from their 
work clothing using a HEPA vacuum.

b.  Employees shall remove their protective clothing and deposit the 
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clothing in labeled impermeable bags or containers for disposal.

c.  Employees shall wet wipe their respirators before breaking seal.

d.  Employees shall wash hands, forearms, and faces immediately upon 
leaving the work area.

1.15.3   Lunch Areas

The Contractor shall provide lunch areas in which the airborne 
concentrations of asbestos are below 0.01 f/cc.

1.15.4   Smoking

Smoking is discouraged but, if allowed by the Contractor, shall only be 
permitted in designated areas approved by the Contracting Officer.

1.16   REGULATED AREAS

All Class II asbestos work shall be conducted within regulated areas.  The 
regulated area shall be demarcated to minimize the number of persons within 
the area and to protect persons outside the area from exposure to airborne 
asbestos.  Where critical barriers or negative pressure enclosures are 
used, they shall demarcate the regulated area.  Access to regulated areas 
shall be limited to authorized persons.  The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and 
verify that Contractor required medical surveillance, training and 
respiratory protection program requirements are met prior to allowing 
entrance.

1.17   WARNING SIGNS AND TAPE

Warning signs and tape shall be provided at the regulated boundaries and 
entrances to regulated areas.  The Contractor shall ensure that all 
personnel working in areas contiguous to regulated areas comprehend the 
warning signs.  Signs shall be so located to allow personnel to read the 
signs and take the necessary protective steps required before entering the 
area.  Warning signs, as shown below shall be in vertical format conforming 
to 29 CFR 1910 and 29 CFR 1926 Section .1101, minimum  20 by 14 inches and 
displaying the following legend in the lower panel:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

[RESPIRATORS AND PROTECTIVE CLOTHING
ARE REQUIRED IN THIS AREA]

Spacing between lines shall be at least equal to the height of the upper of 
any two lines.  

1.18   WARNING LABELS

Warning labels shall be affixed to all asbestos disposal containers used to 
contain asbestos materials, scrap, waste debris, and other products 
contaminated with asbestos.  Containers with preprinted warning labels 
conforming to requirements are acceptable.  Warning labels shall conform to 
29 CFR 1926 Section .1101 and shall be of sufficient size to be clearly 
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legible displaying the following legend:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

1.19   TOOLS

Vacuums shall be leak proof to the filter, equipped with HEPA filters, of 
sufficient capacity and necessary capture velocity at the nozzle or nozzle 
attachment to efficiently collect, transport and retain the ACM waste 
material.  Power tools shall not be used to remove ACM unless the tool is 
equipped with effective, integral HEPA filtered exhaust ventilation capture 
and collection system or has otherwise been approved for use by the 
Contracting Officer.  All residual asbestos shall be removed from reusable 
tools prior to storage and reuse.  Reusable tools shall be thoroughly 
decontaminated prior to being removed from regulated areas.

1.20   RENTAL EQUIPMENT

If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment.  A written acceptance of the 
terms of the Contractor's notification shall be obtained from the rental 
agency.

1.21   AIR MONITORING EQUIPMENT

The IH shall select and approve air monitoring equipment to be used to 
collect samples. 

1.22   EXPENDABLE SUPPLIES

1.22.1   Disposal Containers

Leak-tight disposal containers shall be provided for ACM wastes as required 
by 29 CFR 1926 Section .1101. Leak-tight means that solids, liquids or dust 
cannot escape or spill out.

1.22.2   Sheet Plastic

Sheet plastic shall be polyethylene of  6 mil minimum thickness and shall 
be provided in the largest sheet size necessary to minimize seams, as 
indicated on the project drawings.

1.22.3   Wetting Agents

Removal encapsulant (a penetrating encapsulant) shall be provided when 
conducting removal abatement activities that require a longer removal time 
or are subject to rapid evaporation of amended water.  The removal 
encapsulant shall be capable of wetting the ACM and retarding fiber release 
during disturbance of the ACM equal to or greater than provided by amended 
water.  Performance requirements for penetrating encapsulants are specified 
in paragraph ENCAPSULANTS.

1.23   MISCELLANEOUS ITEMS
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A sufficient quantity of other items shall be provided including, but not 
limited to, scrapers, brushes, brooms, staple guns, tarpaulins, shovels, 
rubber squeegees, dust pans, other tools, scaffolding, staging, enclosed 
chutes, wooden ladders, lumber necessary for the construction of 
containments, UL approved temporary electrical equipment, material and 
cords, ground fault circuit interrupters, water hoses of sufficient length, 
fire extinguishers, first aid kits, portable toilets, logbooks, log forms, 
markers with indelible ink, spray paint in bright color to mark areas, 
project boundary fencing, etc.

PART 2   PRODUCTS

2.1   ENCAPSULANTS

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent and shall meet the following 
requirements:

ALL ENCAPSULANTS

         Requirement                                  Test Standard

  Flame Spread - 25, Smoke Emission - 50              ASTM E 84
  Combustion Toxicity Zero Mortality                  Univ. of Pittsburgh 
Protocol
  Life Expectancy, 20 yrs Accelerated Aging Test      ASTM C 732
  Permeability, Minimum 0.4 perms                     ASTM E 96

Additional Requirements for Bridging Encapsulant

         Requirement                                  Test Standard

  Cohesion/Adhesion Test, 50 pounds of force/foot     ASTM E 736
  Fire Resistance, Negligible affect                  ASTM E 119
  on fire resistance rating over 3 hour test
  (Classified by UL for use over fibrous and
  cementitious sprayed fireproofing)
  Impact Resistance, Minimum 43 in-lb                 ASTM D 2794
  (Gardner Impact Test)
  Flexibility, no rupture or cracking                 ASTM D 522
  (Mandrel Bend Test)

Additional Requirement for Penetrating Encapsulant

         Requirement                                  Test Standard

  Cohesion/Adhesion Test, 50 pounds of force/foot     ASTM E 736
  Fire Resistance, Negligible affect                  ASTM E 119
  on fire resistance rating over 3 hour test
  (Classified by UL for use over fibrous and
  cementitious sprayed fireproofing)
  Impact Resistance, Minimum 43 in-lb                 ASTM D 2794
  (Gardner Impact Test)
  Flexibility, no rupture or cracking                 ASTM D 522
  (Mandrel Bend Test)

Additional Requirement for Lockdown Encapsulant
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ALL ENCAPSULANTS

         Requirement                                  Test Standard
         Requirement                                  Test Standard

  Fire Resistance, Negligible affect                  ASTM E 119
  on fire resistance rating over 3 hour test
  (Tested with fireproofing over encapsulant
  applied directly to steel member)
  Bond Strength, 100 pounds of force/foot             ASTM E 736
  (Tests compatibility with cementitious
  and fibrous fireproofing)

PART 3   EXECUTION

3.1   GENERAL

The Contractor shall use the engineering controls and work practices 
required in 29 CFR 1926 Section .1101(g) in all operations regardless of 
the levels of exposure.  Personnel shall wear and utilize protective 
clothing and equipment as specified.  Eating, smoking, drinking, chewing or 
applying cosmetics shall not be permitted in the regulated area.  All hot 
work (burning, cutting, welding, etc.) shall be conducted under strictly 
controlled conditions in conformance with 29 CFR 1926 Section .352, Fire 
Prevention.  Personnel of other trades, not engaged in asbestos abatement 
activities, shall not be exposed at any time to airborne concentrations of 
asbestos unless all the administrative and personal protective provisions 
of the Contractor's Accident Prevention Plan are complied with.  Power to 
the regulated area shall be locked-out and tagged in accordance with 29 CFR 
1910 and temporary electrical service with ground fault circuit 
interrupters shall be provided as needed.  Temporary electrical service 
shall be disconnected when necessary for wet removal. The Contractor shall 
stop abatement work in the regulated area immediately when the airborne 
total fiber concentration:  (1) equals or exceeds 0.01 f/cc or the 
pre-abatement concentration, whichever is greater, outside the regulated 
area, or (2) equals or exceeds 1.0 f/cc inside the regulated area.  The 
Contractor shall correct the condition to the satisfaction of the 
Contracting Officer, including visual inspection and air sampling.  Work 
will resume only upon notification by the Contracting Officer.  Corrective 
actions shall be documented.

3.2   PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN

Asbestos abatement shall be performed without damage to or contamination of 
adjacent work or area.  Where such work or area is damaged or contaminated, 
as verified by the Contracting Officer using visual inspection or sample 
analysis, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Government as deemed appropriate by 
the Contracting Officer.  This includes inadvertent spill of dirt, dust or 
debris in which it is reasonable to conclude that asbestos may exist.  When 
these spills occur, work shall stop in all effected areas immediately and 
the spill shall be cleaned.  When satisfactory visual inspection and air 
sampling analysis results are obtained and have been evaluated by the 
Contractor's Designated IH and the Contracting Officer, work may proceed.

3.3   Removal of Mobile Objects
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Mobile objects, furniture, and equipment will be removed from the area of 
work by the Government before asbestos abatement work begins.

3.4   BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS

Building ventilating systems supplying air into or returning air out of an 
regulated area shall be shut down and isolated by lockable switch or other 
positive means in accordance with 29 CFR 1910 Section .147.  Air-tight 
critical barriers shall be installed on all building ventilating openings 
located inside the regulated area that supply or return air from the 
building ventilation system or serve to exhaust air from the building.  The 
critical barriers shall consist of 2 layers of polyethylene.  Edges to 
wall, ceiling and floor surfaces shall be sealed with industrial grade duct 
tape.  

3.5   PRECLEANING

All potentially contaminated surfaces shall be cleaned by HEPA vacuum and 
adequately wet wiped prior to establishment of containment.

3.6   METHODS OF COMPLIANCE

3.6.1   Mandated Practices

The Contractor shall employ proper handling procedures in accordance with 
29 CFR 1926 and 40 CFR 61 Subpart M, and the specification requirements 
herein.  The specific abatement techniques and items identified shall be 
detailed in the Contractor's Asbestos Hazard Abatement Plan including, but 
not limited to, details of construction materials, equipment, and handling 
procedures.  The Contractor shall use the following engineering controls 
and work practices in all operations, regardless of the levels of exposure:

a.  Vacuum cleaners equipped with HEPA filters to collect debris and 
dust containing ACM.

b.  Wet methods or wetting agents to control employee exposures during 
asbestos handling, mixing, removal, cutting, application, and 
cleanup; except where it can be demonstrated that the use of wet 
methods is unfeasible due to, for example, the creation of 
electrical hazards, equipment malfunction, and in roofing.

c.  Prompt clean-up and disposal in leak-tight containers of wastes 
and debris contaminated with asbestos.

d.  Inspection and repair of polyethylene in work and high traffic 
areas.

e.  Cleaning of equipment and surfaces of containers filled with ACM 
prior to removing them from the equipment room or area.

3.6.2   Unacceptable Practices

The following work practices and engineering controls shall not be used for 
work related to asbestos or for work which disturbs ACM, regardless of 
measured levels of asbestos exposure or the results of initial exposure 
assessments:

a.  High-speed abrasive disc saws that are not equipped with point of 
cut ventilator or enclosures with HEPA filtered exhaust air.
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b.  Compressed air used to remove asbestos, or materials containing 
asbestos, unless the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust cloud 
created by the compressed air.

c.  Dry sweeping, shoveling, or other dry clean-up of dust and debris 
containing ACM.

d.  Employee rotation as a means of reducing employee exposure to 
asbestos.

3.6.3   Class II Work

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used:

a.  A Competent Person licensed in the state of North Carolina shall 
supervise the work.

b.  For indoor work, critical barriers shall be placed over all 
openings to the regulated area.

c.  Impermeable dropcloths shall be placed on surfaces beneath all 
removal activity.

3.6.4   Specific Control Methods for Class II Work

In addition to requirements of paragraph Class II Work, Class II work shall 
be performed using the following methods:

3.6.4.1   Linoleum

35 square feet (SF) of linoleum and mastics shall be removed by adequately 
wet methods.  Flooring or its backing shall not be sanded.  Scraping of 
residual adhesive and/or backing shall be performed using wet methods.  Dry 
sweeping is prohibited.  The Contractor shall use vacuums equipped with 
HEPA filter, disposable dust bag, and metal floor tool (no brush) to clean 
floors.  Linoleum is composed of 40% chrysotile asbestos, 30% cellulose, 
and 30% non-fibrous material.

3.6.4.2   Window and Door Caulking

Remove 1,050 linear feet of nonfriable exterior window and door caulking    
located around the frames using wet methods and nonfriable techniques.  The 
caulking shall be removed using a knife or a substitute device that will 
slice the material rather than cut, rip, or shred.  Caulking is composed of 
10% chrysotile asbestos and 90% non-fibrous material

3.6.4.3   Duct Mastic

Remove 800 SF of nonfriable brown duct mastic using glove bag or 
mini-enclosure containment.  The brown duct mastic is located on sections of 
the metal duct system in the overhead.  The mastic shall be removed either by 
removing sections of the ductwork containing the mastic or by cutting out the 
metal sections containing the duct mastic.  Avoid cutting the mastic.  
Dispose of asbestos contaminated elements as asbestos containing material.  
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The mastic contains 3% chrysotile asbestos and 97% calcium carbonate.

3.6.5   Cleaning After Asbestos Removal

After completion of all asbestos removal work, surfaces from which ACM has 
been removed shall be wet wiped or sponged clean, or cleaned by some 
equivalent method to remove all visible residue.  Run-off water shall be 
collected and filtered through a dual filtration system.  A first filter 
shall be provided to remove fibers 20 micrometers and larger, and a final 
filter provided that removes all fibers 5 micrometers and larger.  After 
the gross amounts of asbestos have been removed from every surface, all 
remaining visible accumulations of asbestos on floors shall be collected 
using plastic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum 
cleaners as appropriate to maintain the integrity of the regulated area.  

3.7   FINAL CLEANING AND VISUAL INSPECTION

Upon completion of abatement, the regulated area shall be cleaned by 
collecting, packing, and storing all gross contamination.  A final cleaning 
shall be preformed using HEPA vacuum and wet cleaning of all exposed 
surfaces and objects in the regulated area.  Upon completion of the 
cleaning, the Contractor shall conduct a visual pre-inspection of the 
cleaned area in preparation for a final inspection.  Upon completion of the 
final cleaning, the Contractor and the Contracting Officer shall conduct a 
final visual inspection of the cleaned regulated area in accordance with 
ASTM E 1368.  If the Contracting Officer rejects the clean regulated area 
as not meeting final cleaning requirements, the Contractor shall reclean as 
necessary and have a follow-on inspection conducted with the Contracting 
Officer.  Recleaning and follow-up reinspection shall be at the 
Contractor's expense.

3.8   LOCKDOWN

Prior to removal of plastic barriers and after clean-up of gross 
contamination and final visual inspection, a post removal (lockdown) 
encapsulant shall then be spray applied to ceiling, walls, floors, and 
other surfaces in the regulated area.

3.9   EXPOSURE ASSESSMENT AND AIR MONITORING

3.9.1   General Requirements

Exposure assessment, air monitoring and analysis of airborne concentration 
of asbestos fibers shall be performed in accordance with 29 CFR 1926 
Section .1101, the Contractor's air monitoring plan, and as specified.  
Personal exposure air monitoring (collected at the breathing zone) that is 
representative of the exposure of each employee who is assigned to work 
within a regulated area shall be performed by the Contractor's Designated 
IH.  Breathing zone samples shall be taken for at least 25 percent of the 
workers in each shift, or a minimum of two, whichever is greater.  Air 
monitoring results at the 95 percent confidence level shall be calculated.  
The Contractor's Designated IH shall provide an onsite independent testing 
laboratory with qualified analysts and appropriate equipment to conduct 
sample analyses of air samples using the methods prescribed in 29 CFR 1926 
Section .1101 to include NIOSH Pub No. 84-100 Method 7400.  Monitoring may 
be duplicated by the Government at the discretion of the Contracting 
Officer.  Results of breathing zone samples shall be posted at the job site 
and made available to the Contracting Officer.  The Contractor shall 
maintain a fiber concentration inside a regulated area equal to or less 
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than 0.1 f/cc expressed as an 8 hour, time-weighted average (TWA) during 
the conduct of the asbestos abatement.  If fiber concentration rises above 
0.1 f/cc, work procedures shall be investigated with the Contracting 
Officer to determine the cause.  At the discretion of the Contracting 
Officer, fiber concentration may exceed 0.1 f/cc but shall not exceed 1.0 
f/cc expressed as an 8-hour TWA.  The Contractor's workers shall not be 
exposed to an airborne fiber concentration in excess of 1.0 f/cc, as 
averaged over a sampling period of 30 minutes.  Should either an 
environmental concentration of 1.0 f/cc expressed as an 8-hour TWA or a 
personal excursion concentration of 1.0 f/cc expressed as a 30-minute 
sample occur inside a regulated work area, the Contractor shall stop work 
immediately, notify the Contracting Officer, and implement additional 
engineering controls and work practice controls to reduce airborne fiber 
levels below prescribed limits in the work area.  Work shall not restart 
until authorized by the Contracting Officer.  Following abatement, 
clearance sampling shall be performed by the independant IH.  TEM clearance 
air sampling shall be peformed following linoleum removal.  PCM clearance 
air sampling shall be performed following duct mastic and window caulking 
removal.

3.9.2   Air-Monitoring Results and Documentation

Air sample fiber counting shall be completed and results provided within 24 
hours of time off.  The Contracting Officer shall be notified immediately 
of any airborne levels of asbestos fibers in excess of established 
requirements.  Written sampling results shall be provided within 2 working 
days of the date of collection.  The written results shall be signed by 
testing laboratory analyst, testing laboratory principal and the 
Contractor's Designated IH.  The air sampling results shall be documented 
on a Contractor's daily air monitoring log.  The daily air monitoring log 
shall contain the following information for each sample:

a.  Sampling and analytical method used;

b.  Date sample collected;

c.  Sample number;

d.  Sample type:  BZ = Breathing Zone (Personal), P = Preabatement, E 
= Environmental, C = Abatement Clearance;

e.  Location/activity/name where sample collected;

f.  Sampling pump manufacturer, model and serial number, beginning 
flow rate, end flow rate, average flow rate (L/min);

g.  Calibration date, time, method, location, name of calibrator, 
signature.

h.  Sample period (start time, stop time, elapsed time (minutes);

i.  Total air volume sampled (liters);

j.  Sample results (f/cc and S/mm square) if EPA methods are required 
for final clearance;

k.  Laboratory name, location, analytical method, analyst, confidence 
level.  In addition, the printed name and a signature and date 
block for the Industrial Hygienist who conducted the sampling and 
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for the Industrial Hygienist who reviewed the daily air monitoring 
log verifying the accuracy of the information.

3.10   CLEARANCE CERTIFICATION

When asbestos abatement is complete and all ACM waste is removed from the 
regulated areas, and final clean-up is completed, the designated IH shall 
perform clearance air monitoring of the areas.  Following the clearance air 
monitoring the Contracting Officer will certify the areas as safe before 
the warning signs and boundary warning tape can be removed.  The Contractor 
and the Contracting Officer will visually inspect all surfaces within the 
containment for residual material or accumulated debris.  The Contractor 
shall reclean all areas showing dust or residual materials.  The 
Contracting Officer will certify in writing that the area is safe before 
unrestricted entry is permitted.  The Government will have the option to 
perform monitoring to certify the areas are safe before entry is permitted.

3.11   CLEANUP AND DISPOSAL

3.11.1   Title to ACM Materials

ACM material resulting from abatement work, except as specified otherwise, 
shall become the property of the Contractor and shall be disposed of as 
specified and in accordance with applicable federal, state and local 
regulations.

3.11.2   Collection and Disposal of Asbestos

All ACM waste including contaminated wastewater filters, scrap, debris, 
bags, containers, equipment, and asbestos contaminated clothing, shall be 
collected and placed in leak-tight containers such as double plastic bags ; 
sealed double wrapped polyethylene sheet; sealed fiberboard boxes; or other 
approved containers.  Waste within the containers shall be wetted in case 
the container is breeched.  Asbestos-containing waste shall be disposed of 
at an EPA, state and local approved asbestos landfill.  For temporary 
storage, sealed impermeable containers shall be stored in an asbestos waste 
load-out unit or in a storage/transportation conveyance (i.e., dumpster, 
roll-off waste boxes, etc.) in a manner acceptable to and in an area 
assigned by the Contracting Officer.  Procedure for hauling and disposal 
shall comply with 40 CFR 61 Subpart M, state, regional, and local standards.

3.11.3   Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the 
Contracting Officer during the progress of the work.  The Contractor shall 
furnish the Contracting Officer scale tickets for each load of ACM weighed 
and certified.  These tickets shall include tare weight, identification 
mark for each vehicle weighed, date, time and location of loading and 
unloading.  Tickets shall be furnished at the point and time individual 
trucks arrive at the worksite.  A master log of all vehicle loading shall 
be furnished for each day of loading operations.  Before the final 
statement is allowed, the Contractor shall file with the Contracting 
Officer certified weigh bills and/or certified tickets and manifests of all 
ACM actually disposed by the Contractor for this contract.

3.11.4   Asbestos Waste Shipment Record

The Contractor shall complete and provide the Contracting Officer final 
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completed copies of the Waste Shipment Record for all shipments of waste 
material as specified in 40 CFR 61 Subpart M and other required state waste 
manifest shipment records within 3 days of delivery to the landfill. Each 
Waste Shipment Record shall be signed and dated by the generator, the waste 
transporter and disposal facility operator.
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SECTION 02090

LEAD-BASED PAINT (LBP) ABATEMENT AND DISPOSAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 148 Hazardous Waste Injection Restrictions

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous 
Waste

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and 
Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities

40 CFR 268 Land Disposal Restrictions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

ENGINEERING MANUALS (EM)

EM 385-1-1 (1992) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (1996) Methods of Fire Test for 
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Flame-Resistant Textiles and Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH OSHA Booklet 3142 Lead in Construction 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment List; GA.

A list of equipment items to be used in the work, including brand names, 
model, capacity, performance characteristics, quantities and other 
pertinent information.

SD-08 Statements

Lead-Based Paint (LBP) Inventory; GA.

A space-by-space inspection shall be conducted with the Contracting 
Officer.  A written inventory shall be prepared that identifies the LBP 
containing surfaces.  The Government's LBP Management Plan will be the 
basis of the inventory.  Areas and materials identified as containing LBP 
shall be treated unless the Contractor provides analytical evidence stating 
that the materials are not contaminated with LBP.  If the inventory 
identifies additional LBP contamination, the Contractor shall make an 
amendment to the inventory.  Costs of sampling and analysis to verify or 
add to the Contractor's LBP Inventory shall be the responsibility of the 
Government. .

Lead-Based Paint (LBP) Management Plan; GA.

The Contractor shall review the specified abatement work tasks and 
abatement methods and shall prepare a detailed LBP Management Plan that 
identifies the work procedures, health, and safety measures to be used in 
LBP abatement.  The plan shall address the various sources of lead and the 
methods to be undertaken to abate the lead hazards to include the following 
key elements:

a.  Location of LBP containing components keyed to project drawings.

b.  Abatement methods for each LBP containing component.

c.  Means for notifying occupants of proposed work schedules.

d.  Training requirements as required by Federal, state, and local 
regulations.

e.  Unique problems associated with the LBP abatement project.

f.  Sketch of LBP control areas and decontamination areas.

g.  Eating, drinking, smoking, and rest room procedures.
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h.  Sequencing of LBP related work.

i.  Personnel protective equipment; respiratory protection program and 
controls.

j.  Engineering controls, containment structures and safety measures.

k.  Worker exposure assessment procedures.

l.  Work Practice controls.

m.  Housekeeping.

n.  Hygiene facilities and practice.

o.  Medical surveillance, including medical removal protection.

p.  Sampling, testing and analytical methods to include personal air 
sampling requirements of 29 CFR 1926 Section .62 and when 
specified or where required, environmental air sampling, dust wipe 
sampling (preabatement, during abatement, post abatement), soil 
sampling (preabatement, post abatement, final clearance), toxicity 
characteristic leaching procedure (TCLP) of the waste material in 
accordance with 40 CFR 261.  Procedures must include frequency, 
locations, and sampling and analytical methods to be used.

Emergency Contingency Plan; 

An emergency contingency plan shall be prepared in accordance with 40 CFR 
261.  Procedure must address the following LBP abatement hazards as 
appropriate to the project:

a.  Negative air pressure system failure.

b.  Major breech of containment barriers.

c.  Detection of unexpected lead levels on adjacent grounds.

d.  Spilling of lead debris bags or containers.

e.  Phone numbers for project manager, local fire, police and medical 
personnel.

Hazardous Waste Management Plan; GA.

A Hazardous Waste Management Plan shall be prepared that complies with 
applicable requirements of Federal, state, and local hazardous waste 
regulations and addresses:

a.  Identification or documentation of potential hazardous wastes 
associated with the work.

b.  Estimated quantities of wastes to be generated and disposed of.

c.  Names and qualifications of each Contractor that will be 
transporting, storing, treating, and disposing of the wastes; the 
facility location, phone number, and name of a 24-hour point of 
contact shall be included.  Two copies of EPA, state, and local 
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hazardous waste permit applications, permits, and EPA 
identification numbers.

d.  Names and qualifications (experience and training) of personnel 
who will be working onsite with hazardous waste.

e.  List of waste handling equipment to be used in performing the work 
to include cleaning, volume reduction, and transport equipment.

f.  Spill prevention, containment, and clean-up contingency measures 
to be implemented.

g.  Work plan and schedule for waste containment, removal, and 
disposal.  Waste shall be cleaned up and containerized daily.

h.  Cost for hazardous waste disposal according to this plan.

Waste Handling and Site Storage Plan; GA.

A Handling and Site Storage Plan shall be prepared that addresses the 
handling and storage of LBP debris in accordance with the requirement of 40 
CFR 262 and 40 CFR 265.  The Contractor shall confirm that an EPA 
identification number has been obtained so that proper manifesting of the 
waste will be addressed, and that site storage limitations, including the 
time of storage, container requirements, contingency plan, and personnel 
training have been complied with.

Waste Disposal Plan; GA.

A Waste Disposal Plan shall be prepared that will include but not be 
limited to the following:

a.  A written confirmation that the debris will be treated and 
disposed of in accordance with the requirements of 40 CFR 260, 40 
CFR 261, 40 CFR 262, 40 CFR 264 and 40 CFR 268.

b.  A written confirmation that transportation of the debris will be 
in accordance with 40 CFR 263.

c.  Waste subcontractor's name, address, telephone number, and 
landfill location, including copies of licenses and signed 
agreements.

d.  Landfill name, address, and telephone number.  A copy of the 
landfill's state and locally issued license, and a signed 
agreement that the landfill will accept the LBP wastes.

e.  Detailed delivery tickets prepared, signed, and dated by an agent 
of the landfill, certifying the amount of LBP containing materials 
delivered to the landfill, within 3 days after delivery.

SD-09 Reports

Sampling Result; GA.

A daily log of the personal air sampling test results shall be reviewed by 
the Industrial Hygienist (IH) and submitted, in written form, no more than 
48 hours after completion of the sampling cycle.  The log shall list each 
sample result, sampling time and date, sample type, identification of 
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personnel monitored, flow rate and duration, air volume sampled, yield of 
lead, cassette size, analytical method used, analyst's name and company, 
and interpretation of results.  Results shall be reported in micrograms of 
lead per cubic meter of air.  In addition, the daily log shall include the 
results of dust wipe samples, soil samples and TCLP sampling including each 
phase of preabatement, during abatement and final clearance.  Documentation 
of results that exceed specified limits (personal air samples that exceed 
30 micrograms per cubic meter) or as required by Federal, state or local 
requirements shall be highlighted in the log in such a manner to make them 
easily distinguishable from monitoring results that do not exceed specified 
or regulatory limits.

SD-13 Certificates

Quality Assurance; GA.

Certificates shall meet the requirements of paragraph QUALITY ASSURANCE.  
The statements shall be signed and dated by a certifying officer after the 
award of this contract and contain the following:

a.  Contractor's name and address.

b.  Project name and location.

c.  The specified requirements that are being certified.

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

a.  Contractor:  Certification that the Contractor has prior 
experience on LBP abatement projects similar in nature and extent 
to ensure the capability to perform the abatement in a 
satisfactory manner.

b.  Competent Person:  Certification that the Contractor's full-time 
onsite Competent Person meets the competent person requirements of 
29 CFR 1926 Section .62 and is experienced in administration and 
supervision of LBP abatement projects, including work practices, 
protective measures for building and personnel, disposal 
procedures, etc.  This person shall have completed a Contractor 
Supervisor LBP abatement course by an EPA Training Center or an 
equivalent certification course, and have had a minimum of 2 years 
on-the-job experience.

c.  Certified Industrial Hygienist (CIH):  Certification that the CIH 
has 2 years prior experience on similar LBP abatement projects and 
is certified by the American Board of Industrial Hygiene (ABIH).  
The certification shall include a copy of the ABIH certificate 
showing certification number, and date of certification or 
recertification.

d.  Industrial Hygienist:  Certification that the Industrial Hygienist 
meets the Office of Personnel Management Standard for the 
Industrial Hygiene Series GS-690, and has a minimum of two years 
experience in LBP abatement.

e.  Testing Laboratory:  The name, address, and telephone number of 
the independent testing laboratory selected to perform sampling 
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and analysis for personal air samples.  Documentation that the 
laboratory performing the analysis is an EPA National Lead 
Laboratory Accreditation Program (NLLAP) accredited laboratory and 
that it is rated proficient in the NIOSH/EPA Environmental Lead 
Proficiency Analytical Testing Program (ELPAT).  Certification 
shall include accreditation for heavy metal analysis, list of 
experience relevant to analysis of lead in air, and a Quality 
Assurance and Quality Control Program.  Currently, the American 
Association for Laboratory Accreditation (ASLA) and the American 
Industrial Hygiene Association (AIHA) are the EPA recognized 
laboratory accreditors.  Documentation shall include the date of 
accreditation or reaccreditation.

f.  Blood Lead Testing Laboratory.  The name, address and telephone 
number of the blood lead testing laboratory; the laboratory's 
listing by OSHA and the U.S. Public Health Service Center for 
Disease Control (CDC); and documentation that the laboratory 
certified in the state where the work site is located.

1.3.2   Respiratory Protection Devices

Manufacturer's certification of NIOSH or the Mine Safety and Health 
Administration (MSHA) approval for respiratory protection devices utilized 
on the site.

1.3.3   Cartridges, Filters, and Vacuum Systems

Manufacturer's certification of NIOSH approval of respirator cartridges 
(organic vapor, acid gas, mist, dust, high efficiency particulate); High 
Efficiency Particulate Air (HEPA) filtration capabilities for all 
cartridges, filters, and HEPA vacuum systems.

1.3.4   Medical Records

Certification that employees who are involved in LBP abatement work have 
received medical examinations and will receive continued medical 
surveillance, including biological monitoring, as required by 29 CFR 1926 
Section .62 and by the state and local regulations pertaining to such work. 
 Records shall be retained, at Contractor expense, in accordance with 29 
CFR 1910 Section .20.

1.3.5   Training

Training certification shall be provided prior to the start of work 
involving LBP abatement, for all of the Contractors' workers, supervisors 
and Competent Person.  Training shall meet the requirements of 29 CFR 1926 
Section .62, 29 CFR 1926 Section .59 and 49 CFR 172, and that required by 
EPA or the state LBP course for the work to be performed.  Training shall 
be provided prior to the time of job assignment and, at least, annually.  
Training may cover all abatement methods or focus only on those methods 
specified in the LBP Management Plan.  The project specific training shall, 
as a minimum, include the following:

a.  Specific nature of the operation which could result in exposure to 
lead.

b.  Purpose, proper selection, fitting, use, and limitations of 
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respirators.

c.  Purpose and description of the medical surveillance program and 
the medical removal protection program, including information 
concerning the adverse health effects associated with excessive 
exposure to lead (with particular attention to the adverse 
reproductive effects on both males and females and hazards to the 
fetus and additional precautions for employees who are pregnant).

d.  Relevant engineering controls and good work practices.

e.  The contents of any compliance plan in effect.

f.  Instructions to employees that chelating agents should not 
routinely be used to remove lead from their bodies and should not 
be used at all except under the direction of a licensed physician.

g.  The employee's right of access to records under 29 CFR 1910Section 
.20.

1.3.6   Licenses and Permits

Copies of licenses and permits as required by applicable Federal, state, 
and local regulations shall be obtained at least 20 days before the start 
of the LBP abatement project.

1.4   DESCRIPTION OF WORK

Work includes the removal of black LBP on exterior rear kitchen door and 
the yellow guard posts located outside the rear kitchen entrance and the 
mechanical room.

1.5   SITE VISIT

Contractor shall visit and investigate the site, review the drawings and 
specifications, assess the amount of LBP, and become familiar with 
conditions which will affect the work.

1.6   LIABILITY INSURANCE FOR LBP

LBP abatement liability insurance shall be obtained without additional 
expense to the Government.  The Contractor shall assume full responsibility 
and liability for the compliance with Federal, state, and local regulations 
pertaining to training, work practices, hauling, disposal, and protection 
of workers, visitors to the site, and persons occupying areas adjacent to 
the site.

1.7   PROTECTION OF EXISTING WORK TO REMAIN

Abatement, storage, transportation, and disposal work shall be performed 
without damaging or contaminating adjacent work and areas.  Where such work 
or areas are damaged or contaminated, the Contractor shall restore work and 
areas to the original condition.

1.8   COORDINATION WITH OTHER WORK

Abatement and disposal work shall be coordinated with existing work and/or 
concurrent work being performed in adjacent areas.
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1.9   SAFETY AND HEALTH REGULATORY REQUIREMENTS

Work shall be performed in accordance with requirements of EM 385-1-1and 
applicable regulations including, but not limited to 29 CFR 1910, 29 CFR 
1926, especially Section .62.  Matters of interpretation of the standards 
shall be submitted to the appropriate agency for resolution before starting 
work.  Where these requirements vary, the most stringent shall apply.

1.10   PRECONSTRUCTION SAFETY MEETING

The Contractor shall attend a preconstruction safety meeting prior to 
starting any work involving LBP abatement.  Items required to be submitted 
will be reviewed for completeness, and where specified, for acceptance.

1.11   ACCIDENT PREVENTION PLAN

1.11.1   Preparation and Implementation

The Accident Preparation Plan (APP) shall be prepared in accordance with EM 
385-1-1, Table 1-1.  Where  topic in table 1-1 is not applicable, the APP 
shall justify its omission or reduced level of detail, and establish that 
adequate consideration was given to the topic.  The APP shall cover onsite 
work by the Contractor or subcontractors.  The Competent Person shall be 
responsible for development, implementation, and quality control of the 
content and actions required in the APP.  For each anticipated work task, 
the APP shall establish hazards and control measures.  The APP shall be 
easily readable and understandable by the Contractor's work force.

1.11.2   Acceptance and Modifications

The APP shall be prepared, signed and dated by the Contractors Competent 
Person and submitted 10 days prior to the preconstruction safety 
conference.  Deficiencies in the APP shall be discussed at the 
Preconstruction Safety Conference and the APP shall be revised to correct 
the deficiencies, and resubmitted for acceptance.  Onsite work shall not 
begin until the APP has been accepted unless otherwise authorized by the 
Contracting Officer.  One copy of the APP shall be maintained in the 
Contractor's jobsite file, and a second copy shall be posted where it will 
be accessible to personnel on the site.  As work proceeds, the APP shall be 
adapted to new situations and conditions.  Changes to the APP shall be made 
with concurrence of the Competent Person and Site Superintendent, and 
acceptance of the Contracting Officer.  Should an unforeseen hazard become 
evident during performance of the work, the Competent Person shall bring 
such hazard to the attention of the Superintendent and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible.  
In the interim, the Contractor shall take necessary action to re-establish 
and maintain safe working conditions; and to safeguard onsite personnel, 
visitors, the public, and the environment.  Disregard for provisions of 
this specification, or the accepted APP shall be cause for stopping of work 
until the matter is rectified.

1.11.3   Activity Hazard Analyses

An Activity Hazard Analysis (AHA) shall be prepared prior to beginning each 
major phase of the work and submitted for review and acceptance.  Format 
shall be in accordance with EM 385-1-1, figure 1-1.  A major phase of work 
is defined as an operation involving hazards not experienced in previous 
operations, or where a new work crew is to perform.  The analysis shall 
define the activities and the sequence in which they are to be performed, 
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specific hazards anticipated, and control measures to be implemented to 
eliminate or reduce each hazard to an acceptable level.  Work shall not 
proceed on that phase until the Activity Hazard Analysis has been accepted 
and a preparatory meeting has been conducted by the Contractor to discuss 
content of the AHA with everyone engaged in the activity, including the 
Government's onsite representative.  The AHA shall be continuously reviewed 
and modified when appropriate to address changing conditions or operations. 
 The accepted AHA shall be appended to and become part of the APP.

1.12   RESPIRATORY PROTECTION PROGRAM

A respiratory protection program shall be established as required by 29 CFR 
1926 Section .103 and .62 and in accordance with 29 CFR 1910Section .134.  
An approved respirator shall be furnished to each employee and visitor 
required to enter a LBP work control area.  A fit test shall be conducted 
in accordance with 29 CFR 1926 Section .62, Appendix D.

1.13   HAZARD COMMUNICATION PROGRAM

A Hazard Communication Program shall be implemented in accordance with 29 
CFR 1926 Section .59.

1.14   SAFETY AND HEALTH OVERSIGHT

The Competent Person shall be the onsite person responsible for 
coordination, safety, security and execution of the work.  The Competent 
Person shall be able to identify existing and predictable lead hazards and 
shall have the authority to take corrective measures to eliminate them.  
The IH shall be responsible for personal sampling.

1.15   PREPARATORY INSPECTION MEETING

The Contractor and IH shall arrange and hold a preparatory inspection 
meeting immediately prior to beginning any LBP abatement.  The APP, 
Activity Hazard Analyses, and the Contractor's LBP Management Plan, 
including containment, engineering controls, worker protection, training, 
and monitoring, will be reviewed for completeness.

1.16   TRAINED AND COMPETENT PERSONNEL

Work shall be performed by Competent Persons, qualified and trained in the 
abatement, enclosure, encapsulation, monitoring, testing, storage, 
treatment, hauling, and disposal of contaminated LBP debris material, and 
in subsequent cleanup of the affected environment.  Workers shall comply 
with the appropriate Federal, state, and local regulations which mandate 
training requirements and work practices and shall be capable of performing 
the work under this contract.

1.17   POSTED WARNINGS AND NOTICES

The following regulations, warnings, and notices shall be posted at the 
work site in accordance with 29 CFR 1926 Section .62.

1.17.1   Regulations

Two copies of applicable Federal, state, and local regulations and NIOSH 
OSHA Booklet 3142 shall be maintained.  One copy shall be posted at the 
work site and one copy shall be on file in the project office.
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1.17.2   Warning Signs and Labels

Warning signs shall be provided at building entrances and approaches to LBP 
control areas containing airborne LBP debris.  Signs shall be located at a 
distance from the LBP control areas that will allow personnel to read the 
sign and take the necessary protective actions required before entering the 
LBP control area.

1.17.2.1   Warning Signs

Warning signs shall be displayed and be of sufficient size to be clearly 
legible and display the following:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED IN THIS AREA

1.17.2.2   Warning Labels

Warning labels shall be displayed and be of sufficient size to be clearly 
legible and display the following:

CAUTION:  CLOTHING CONTAMINATED WITH LEAD.  DO NOT REMOVE DUST BY BLOWING 
OR SHAKING.  DISPOSE OF LEAD CONTAMINATED WASH WATER IN ACCORDANCE WITH 
APPLICABLE FEDERAL, STATE OR LOCAL REGULATIONS.

1.17.3   Worker Information

Right-to-know notices shall be placed in clearly visible areas of the work 
site in compliance with Federal, state, and local regulations.

1.17.4   Air Monitoring Results

Daily air monitoring results shall be prepared so as to be easily 
understood by the workers, and shall be placed in a clearly visible area of 
the work site.

1.17.5   Emergency Telephone Numbers

A list of telephone numbers shall be posted at the site.  The list shall 
include numbers of the local hospital, emergency squad, police and fire 
departments, Government and Contractor representatives who can be reached 
24 hours per day, and professional consultants directly involved in the 
project.

1.18   EQUIPMENT AND MATERIALS

Sufficient quantities of health and safety materials required by 29 CFR 1926
 Section .62, and other materials and equipment needed to complete the 
project, shall be available and kept on the site.

1.18.1   Respirators

Air-purifying respirators shall be approved by NIOSH for use with dust, 
fumes, and mists having permissible exposure limits less than 0.05 
milligrams per cubic meter (i.e., have high-efficiency particulate air 
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(HEPA) filters) and for other hazardous airborne contaminants that may be 
encountered, as determined by the Competent Person.  Respirators shall 
comply with the requirements of 29 CFR 1926 Section .62 and shall be used 
in accordance with 29 CFR 1926 Section .103 and 29 CFR 1910Section .134.

1.18.2   Respirator Cartridges

A sufficient supply of respirator cartridges shall be maintained at the 
work site to provide new cartridges to employees, authorized visitors, and 
Government personnel throughout the duration of the project.  Cartridges 
shall be replaced according to the manufacturer's recommendations, when 
breathing becomes difficult, or if the cartridge becomes wet.

1.18.3   Protective Clothing

The Contractor shall furnish, at no cost to personnel, equipment/clothing 
for protection from airborne and waterborne LBP debris.  An adequate supply 
of these items shall be available for worker, authorized visitor, and 
Government personnel use.  Workers and visitors shall not take protective 
clothing and equipment off the work site at any time.  Protective clothing 
includes:

a.  Coveralls (Whole Body Protective Coverings):  Full-body coveralls 
and head covers shall be worn by workers in the work area.  
Sleeves shall be secured at the wrist and pants legs at the ankle 
with tape.  Permeable clothing shall be provided in heat-stress 
conditions.  Where non-disposable coveralls are provided, these 
coveralls shall be cleaned after each wearing.  Cleaning of 
coveralls and other non-disposable clothing shall be in accordance 
with the provisions for cleaning in 29 CFR 1926 Section .62.

b.  Boots:  Work boots with nonskid soles or impermeable work boot 
covers shall be worn by workers.  Where required by OSHA, safety 
boots (steel toe or steel toe and shank) shall be worn.  Paint the 
uppers of boots red with waterproof enamel.  Do not allow boots to 
be removed from the work area for any reason after being 
contaminated with LBP debris.  Dispose of boots as LBP 
contaminated waste at the end of the work.

c.  Gloves:  Inner gloves, appropriate for items and hazards 
encountered, and disposable outer work gloves shall be provided to 
each worker and shall be worn while the worker is in the work 
area.  Glove material shall be appropriate for the specific 
chemical exposure.  Gloves shall not be removed from the work 
area, and shall be disposed of as LBP contaminated waste at the 
end of the work.

d.  Hard Hats:  Head protection (hard hats) shall be provided as 
required by OSHA and EM 385-1-1 for workers and authorized 
visitors.  Protective plastic strap suspension hats shall be used. 
 Hard hats shall be worn at all times that work is in progress.  
Hats shall remain in the work area until the project is completed. 
 Hats shall be thoroughly cleaned, decontaminated, and bagged 
before being removed from the work area at the end of the project.

e.  Eye Protection:  Fog-proof goggles for personnel engaged in LBP 
abatement operations shall be worn when the use of a full face 
piece respirator is not required.
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f.  Work Clothing:  Cloth work clothes shall be provided for wearing 
under the disposable protective coveralls and foot coverings.

1.18.4   Expendable Supplies

1.18.4.1   Polyethylene Sheet and Bags - General

Polyethylene sheet and bags shall be minimum  6 mils thick.  Bags shall 
have pre-printed labels, and 5 inch (minimum) long plastic ties, pointed 
and looped to secure the filled bags.  Polyethylene sheets shall be in roll 
sizes to minimize seams.

1.18.4.2   Polyethylene Sheet - Flame Resistant

Where a potential for fire exists, flame-resistant polyethylene sheets 
shall be provided.  Polyethylene film shall be frosted and shall conform to 
the requirements of NFPA 701.

1.18.4.3   Polyethylene Sheet - Reinforced

Reinforced polyethylene sheet shall be provided where high skin strength is 
required such as where it constitutes the only barrier between the LBP 
control area and the outdoor environment.  The sheet stock shall consist of 
translucent, nylon-reinforced or woven-polyethylene thread laminated 
between two layers of polyethylene film.  Film shall meet flame resistant 
standards of NFPA 701.

1.18.4.4   Tape and Adhesive Spray

Tape and adhesive shall be capable of sealing joints between polyethylene 
sheets and for attachment of polyethylene sheets to adjacent surfaces.  
After dry application, tape or adhesive shall retain adhesion when exposed 
to wet conditions, including amended water.  Tape shall be minimum  2 inches
 wide, industrial strength.

1.18.4.5   Containers

Impermeable containers shall be used to receive and retain lead 
contaminated material until disposal.  Containers shall be labeled in 
accordance with EPA, DOT and OSHA standards.

1.18.4.6   Chemicals

Chemicals, including caustics and paint strippers, shall be properly 
labeled and stored in leak-tight containers.

1.18.5   Vacuum Systems

HEPA filtered vacuum systems shall be used during abatement operations 
which generate dust.  The systems shall be suitably sized for the project, 
and filters shall be capable of removing particles as small as 0.3 
micrometers at a minimum efficiency of 99.97 percent.

1.18.6   Heat Blower Guns

Heat blower guns shall be flameless, electrical, paint-softener type with 
controls to limit temperature to 1,100 degrees F.  Heat blower shall be DI 
(non-grounded) 120 Vac, and shall be equipped with cone, fan, glass 
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protector and spoon reflector nozzles.

1.18.7   Chemical Paint Strippers

Chemical paint strippers shall contain no methylene chloride and shall be 
formulated to prevent stain, discoloration, or raising of the substrate 
materials.

1.18.8   Chemical Paint Stripper Neutralizer

Neutralizers for paint strippers shall be used on exteriors only and shall 
be compatible with the substrate and suitable for use with the chemical 
stripper that has been applied to the surface.

1.19   STORAGE OF MATERIALS

Materials shall be stored in a place and manner which protects them from 
damage and contamination.  During periods of cold weather, plastic 
materials shall be protected from the cold.  No flammable or hazardous 
materials shall be stored inside any building.  Regularly inspect materials 
to identify damaged or deteriorating items.  Damaged or deteriorated items 
shall not be used and shall be removed from the site as soon as they are 
discovered.  Any materials which become contaminated with LBP waste shall 
be disposed of consistent with the requirements of 40 CFR 148 and these 
specifications.  Stored materials shall not present a hazard or an 
inconvenience to workers, visitors, and/or other occupants and employees of 
the building.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   WORK PROCEDURES

LBP abatement and related work shall be performed in accordance with the 
accepted Contractor's LBP Management Plan.  Procedures and equipment 
required to limit occupational and environmental exposures to lead during 
LBP removal shall be in accordance with 29 CFR 1926 Section .62, and as 
specified herein.  Paint chips and associated waste shall be disposed of in 
compliance with Federal, state, and local regulations.

3.1.1   Personnel Protection Procedures

Personnel shall wear and use protective clothing and equipment as 
specified.  Eating, smoking, drinking, chewing tobacco and chewing gum, and 
applying makeup shall not be permitted in the LBP control area.  Personnel 
of trades not engaged in the abatement and disposal of LBP shall not be 
exposed at any time to airborne concentrations of lead equal to or in 
excess of 30 micrograms per cubic meter of air.  Electrical service shall 
be disconnected when wet removal is performed, and temporary electrical 
service protected by a ground fault circuit interrupter shall be provided.

3.1.2   Safety and Health Procedures

The Competent Person shall be present on the work site throughout the 
abatement project to supervise, monitor, and document the project's health 
and safety provisions.  A daily log shall be maintained showing the results 
of sampling tests throughout the project area.  
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3.1.3   Safety and Health Responsibilities

The Competent Person shall:

a.  Verify that training meets applicable requirements.

b.  Review and approve LBP Management Plan for conformance to the 
applicable referenced standards.

c.  Inspect LBP removal work for conformance with the accepted LBP 
Management Plan.

d.  Ensure that worker exposure air monitoring activities are in 
accordance with 29 CFR 1926 Section .62.

e.  Ensure work is performed in strict accordance with specifications.

f.  Ensure hazardous exposure to personnel and to the environment are 
adequately controlled.

The IH shall be responsible for directing personal air monitoring.

3.1.4   Medical Surveillance Procedures

Medical surveillance shall be implemented in accordance with the approved 
Contractor's LBP Management Plan, and shall comply with the requirements of 
29 CFR 1926 Section .62, including the provisions for biological 
monitoring, medical removal protection and a physician's written opinion, 
signed by the physician performing the employee examination.  The 
Contractor shall provide a copy of the written opinion for Contractor's 
employees 2 days prior to each employee's commencement of work.

3.1.5   Engineering Controls and Containment Structures

3.1.5.1   LBP Control Area

The LBP control area is where LBP abatement work occurs and as such shall 
be considered contaminated, and shall be isolated to prevent LBP containing 
dust or debris from passing into adjacent building or open areas.  The 
control area shall be decontaminated at the completion of the LBP abatement 
and disposal work.

3.1.5.2   Boundary Requirements

Physical boundaries shall be provided around exterior LBP control areas by 
roping off the area indicated in the LBP Management Plan.  

3.1.5.3   Masking and Sealing

a.  Exterior LBP control area requirements:  Where the construction of 
a contained LBP control area is impractical, a roped-off perimeter 
shall be installed 20 feet from, and around, the area where the 
LBP handling procedures are performed and other requirements for 
LBP control areas shall be maintained.  Personal monitoring of 
airborne concentrations shall be conducted in adjacent areas, 
during the work shift, in accordance with 29 CFR 1926 Section .62. 
 

3.1.5.4   Personnel Decontamination Unit Procedures
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3.1.5.5   LBP Control Area Exiting Procedures

Personnel exiting a LBP control area shall perform the following procedures 
and shall not leave the work place wearing any clothing or equipment worn 
during the work day:

a.  Vacuum all protective clothing before removing.

b.  Remove protective clothing in the decontamination room, and place 
this clothing in an approved impermeable disposal bag.

c.  Wash or shower.

d.  Change to clean clothes prior to leaving the physical boundary 
designated around the lead-contaminated work site.

3.2   LBP ABATEMENT METHODS

3.2.1   Component Replacement

The rear kitchen door and guard posts shall be removed from the building.  
All debris shall be handled in accordance with the Hazardous Waste 
Management Plan.  

3.3   MONITORING

During the entire LBP removal and disposal operations, a IH shall be onsite 
directing the monitoring/sampling and inspecting the work to ensure that 
the health and safety requirements of this contract are satisfied.

3.3.1   Personal Air Monitoring

Airborne concentrations of lead shall be collected and analyzed in 
accordance with 29 CFR 1926 Section .62.  Results shall be reported in 
micrograms per cubic meter of air.  The Competent Person shall use personal 
air monitoring results to determine the effectiveness of engineering 
controls, the adequacy of PPE and to determine if proper work practices are 
being employed.  The Contracting Officer shall be notified if any personal 
air monitoring result equals or exceeds 30 micrograms per cubic meter of 
air.  The Contractor shall take steps to reduce the concentration of lead 
in the air.

3.3.1.1   Results

The Contractor shall have the results of the wipe sampling within 48 hours 
after the completion of the sampling.  Results shall be reported in 
micrograms per cubic meter of air.

3.4   CLEANUP AND DISPOSAL

3.4.1   Cleanup

3.4.1.1   Daily

Surfaces in the LBP control area shall be maintained free of accumulations 
of paint chips and dust.  Spread of dust and debris shall be restricted; 
waste shall not be distributed over the work area.  Dry sweep or compressed 
air shall not be used for cleanup.  At the end of each shift, the area 
shall be cleaned of visible lead paint contamination by vacuuming with a 
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HEPA filtered vacuum cleaner and wet mopping the area.  LBP abatement work 
shall cease during the cleanup.

3.4.1.2   Prior to Clearance

Upon completion of the lead paint abatement and a satisfactory visual 
inspection by the Contracting Officer in a given work area, a preliminary 
clean-up shall be performed by the Contractor.  This clean-up includes 
removal of any contaminated material, equipment or debris including 
polyethylene sheeting from the work area.

a.  Lead-contaminated debris shall be containerized in accordance with 
paragraph Contaminated Waste.  Waste bags shall not be overloaded, 
shall be securely sealed and stored in the designated area until 
disposal.

b.  Non-contaminated debris shall be containerized; removed from the 
work area and stored in the designated area until disposal in 
accordance with paragraph Non-Contaminated Waste.

3.4.2   Visual Inspection

Upon completion of the final cleaning, the Contractor shall notify the 
Contracting Officer and request a final visual inspection with the 
Contracting Officer's representative.  If the area does not pass the visual 
inspection, the Contractor shall reclean the area as required by paragraph 
CLEANUP AND DISPOSAL, at no additional expense to the Government.  

3.4.3   Certification

The Competent Person shall certify in writing that inside the LBP control 
area and the area external to the LBP control area met final visual 
clearance requirements.

3.4.4   Removal of Control Area

After approval of the final clearance certification, and when authorized by 
the Contracting Officer, the LBP control area, containment barriers, and 
control structures roped-off boundary and warning signs shall be removed.

3.4.5   Disposal

3.4.5.1   Contaminated Waste

Lead-contaminated waste, scrap, and debris shall be disposed of as follows:

a.  Lead-contaminated waste shall be handled, stored, transported, and 
disposed of in accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 
40 CFR 263, 40 CFR 264, and 40 CFR 265.  Land disposal restriction 
notification shall be as required by 40 CFR 268.

3.4.6   Disposal Documentation

Written evidence shall be provided that the hazardous waste treatment, 
storage, or disposal facility is approved for lead disposal by the EPA and 
state or local regulatory agencies.  One copy shall be submitted of the 
completed manifest; signed, and dated by the initial transporter in 
accordance with 40 CFR 262.
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3.4.7   Title to Materials

Materials resulting from demolition work, except as specified otherwise, 
shall become the property of the Contractor.

3.4.8   Payment for Hazardous Waste

Payment for disposal of hazardous waste will not be made until a signed 
copy of the manifest from the treatment or disposal facility certifying the 
amount of lead-containing materials delivered is returned and a copy is 
furnished to the Government.
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SECTION 02225

EARTHWORK
12/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1140 (1992) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1993) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   OMITTED.

1.3   PAYMENT

Payment will constitute full compensation for all labor, equipment, tools, 
supplies, and incidentals necessary to complete the work.  All work will be 
paid for on a lump sum basis, complete.

1.4   DEFINITIONS

1.4.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by, ASTM D 
2487 as GW, GP, SW, SP.  Satisfactory materials for grading shall be free 
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from roots and other organic matter, trash, debris, and frozen materials 
and stones larger than  6 inches in any dimension.

1.4.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Materials classified in ASTM D 2487 as ML, 
Pt, OH, and OL are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, refuse, or backfills from previous construction.

1.4.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines are nonplastic.  Testing required for 
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136, 
ASTM D 422, and ASTM D 1140.

1.4.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557 abbreviated 
as a percent of laboratory maximum density.

1.4.5   Omitted

1.4.6   Topsoil

Material suitable for topsoils obtained from offsite areas is defined as Pt.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; FIO.

Procedure and location for disposal of unused satisfactory material. 
Proposed source of borrow material.

SD-09 Reports

Testing; FIO.

Within 24 hours of conclusion of physical tests, 5 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.
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SD-18 Records

Earthwork; FIO.

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements.

1.6   OMITTED

1.7   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.8   OMITTED

1.9   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of 
offsite.  Satisfactory material removed from excavations shall be used, 
insofar as practicable, in the construction of fills, embankments, 
subgrades, shoulders, bedding (as backfill), and for similar purposes.  No 
satisfactory excavated material shall be wasted without specific written 
authorization.  Satisfactory material authorized to be wasted shall be 
disposed of in designated areas approved for surplus material storage or 
designated waste areas as directed.  

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of 150  
inches.  Topsoil shall be spread on areas already graded and prepared for 
topsoil, or transported and deposited in stockpiles convenient to areas 
that are to receive application of the topsoil later, or at locations 
indicated or specified.  Topsoil shall be kept separate from other 
excavated materials, brush, litter, objectionable weeds, roots, stones 
larger than  2 inches in diameter, and other materials that would interfere 
with planting and maintenance operations.  Any surplus of topsoil from 
excavations and grading shall be removed from the site.

3.2   EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be disposed of in designated waste or spoil areas. 
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 During construction, excavation and fill shall be performed in a manner 
and sequence that will provide proper drainage at all times.  Material 
required for fill or embankment in excess of that produced by excavation 
within the grading limits shall be excavated from the borrow areas 
indicated or from other approved areas selected by the Contractor as 
specified.

3.2.1   Channels

Excavation of channels shall be accomplished by cutting accurately to the 
cross sections, grades, and elevations shown and shall not be excavated 
below grades shown.  Excessive excavation shall be backfilled with 
satisfactory, thoroughly compacted, material to grades shown.  Material 
excavated shall be disposed of as shown or as directed, except that in no 
case shall material be deposited less than 4 feet from the edge of a section. 
 The Contractor shall maintain excavations free from detrimental quantities 
of leaves, brush, sticks, trash, and other debris until final acceptance of 
the work.

3.2.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.  

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions 
of the particular fill or embankment for which it is to be used.  Borrow 
material shall be obtained from approved sources, as selected by the 
Contractor.  Unless otherwise provided in the contract, the Contractor 
shall obtain from the owners the right to procure material, pay royalties 
and other charges involved, and bear the expense of developing the sources, 
including rights-of-way for hauling.  Borrow material from approved sources 
on Government-controlled land may be obtained without payment of royalties. 
 

3.4   OMITTED.
3.5   OMITTED.
3.6   OMITTED.

3.7   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 200 
millimeters; pulverized; moistened or aerated as necessary; thoroughly 
mixed; and compacted to at least 90 percent laboratory maximum density for 
cohesive materials or 95 percent laboratory maximum density for 
cohesionless materials.  Compaction shall be accomplished by sheepsfoot 
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory 
compactors, or other approved equipment.  The prepared ground surface shall 
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be scarified and moistened or aerated as required just prior to placement 
of embankment materials to assure adequate bond between embankment material 
and the prepared ground surface.

3.8   EMBANKMENTS

3.8.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of 
organic or frozen material and rocks with any dimension greater than  3 
inches. The material shall be placed in successive horizontal layers of 
loose material not more than   inchesin depth.  Each layer shall be spread 
uniformly on a soil surface that has been moistened or aerated as necessary 
and scarified or otherwise broken up in such a manner that the fill will 
bond with the surface on which it is placed.  After spreading, each layer 
shall be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  Compaction requirements for 
the upper portion of earth embankments forming subgrade for pavements shall 
be identical with those requirements specified in paragraph SUBGRADE 
PREPARATION.  Compaction shall be accomplished by  vibratory compactors, or 
other approved equipment.

3.9   SUBGRADE PREPARATION

3.9.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted 
as specified.  This operation shall include plowing, disking, and any 
moistening or aerating required to obtain specified compaction.  Soft or 
otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. Low 
areas resulting from removal of unsatisfactory material shall be brought up 
to required grade with satisfactory materials, and the entire subgrade 
shall be shaped to line, grade, and cross section and compacted as 
specified.  The elevation of the finish subgrade shall not vary more than  
0.05 foot from the established grade and cross section.

3.9.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.  Except for paved areas and railroads, each layer of the 
embankment shall be compacted to at least  95 percent of laboratory maximum 
density.

3.9.2.1   Omitted.

3.9.2.2   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 95 percentage 
laboratory maximum density for the depth below the surface of the pavement 
shown.

3.10   OMITTED.

3.11   FINISHING

SECTION 02225  Page 7



98B36

The surface of excavations, embankments, and subgrades shall be finished to 
a smooth and compact surface in accordance with the lines, grades, and 
cross sections or elevations shown.  The degree of finish for graded areas 
shall be within  0.1 foot of the grades and elevations indicated except 
that the degree of finish for subgrades shall be specified in paragraph 
SUBGRADE PREPARATION.  Valley sections shall be finished in a manner that 
will result in effective drainage.  The surface of areas to be turfed shall 
be finished to a smoothness suitable for the application of turfing 
materials.

3.12   PLACING TOPSOIL

On areas to receive topsoil, the compacted subgrade soil shall be scarified 
to a  2 inch depth for bonding of topsoil with subsoil.  Topsoil then shall 
be spread evenly to a thickness of 150 inches and graded to the elevations 
and slopes shown.  Topsoil shall not be spread when frozen or excessively 
wet or dry.  Material required for topsoil in excess of that produced by 
excavation within the grading limits shall be obtained from offsite areas.

3.13   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  The first inspection be at the expense of the 
Government.  Cost incurred for any subsequent inspections required because 
of failure of the first inspection will be charged to the Contractor.  
Field in-place density shall be determined in accordance with ASTM D 1556.  
When test results indicate, as determined by the Contracting Officer, that 
compaction is not as specified, the material shall be removed, replaced and 
recompacted to meet specification requirements.  Tests on recompacted areas 
shall be performed to determine conformance with specification 
requirements.  Inspections and test results shall be certified by a 
registered professional civil engineer.  These certifications shall state 
that the tests and observations were performed by or under the direct 
supervision of the engineer and that the results are representative of the 
materials or conditions being certified by the tests.  The following number 
of tests, if performed at the appropriate time, will be the minimum 
acceptable for each type operation.

3.13.1   Fill and Backfill Material Gradation

One test per 100 cubic  yards stockpiled or in-place source material.  
Gradation of fill and backfill material shall be determined in accordance 
with ASTM C 136.

3.13.2   In-Place Densities

a.  One test per 100 square  feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by other than hand-operated 
machines.

b.  One test per 100 square  feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 100 linear  feet, or fraction thereof, of each lift 
of embankment or backfill for roads.
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3.13.3   Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 
as follows:

a.  One check test per lift for each 100 square feet, or fraction 
thereof, of each lift of fill or backfill compacted by other than 
hand-operated machines.

b.  One check test per lift for each 100 square feet, of fill or 
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 100 linear feet, or fraction 
thereof, of embankment or backfill.

3.13.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.13.5   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 100 cubic yards of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.13.6   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades.

3.14   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and 
drained.  Valley drains along subgrade shall be maintained to drain 
effectively at all times.  The finished subgrade shall not be disturbed by 
traffic or other operation and shall be protected and maintained by the 
Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the 
finished subgrade will not be permitted.  No subbase, base course, ballast, 
or pavement shall be laid until the subgrade has been checked and approved, 
and in no case shall subbase, base, surfacing, pavement, or ballast be 
placed on a muddy, spongy, or frozen subgrade.

        -- End of Section --
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SECTION 02511

CONCRETE SIDEWALKS AND CURBS AND GUTTERS
01/89

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 31 (1991) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 172 (1990) Sampling Freshly Mixed Concrete

ASTM C 173 (1994a) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 231 (1991b) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 309 (1995) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1992) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3405 (1994) Joint Sealants, Hot-Applied, for 
Concrete and Asphalt Pavements

CORPS OF ENGINEERS (COE)

COE CRD-C 527 (1988) Standard Specification for Joint 
Sealants, Cold-Applied, 
Non-Jet-Fuel-Resistant, for Rigid and 
Flexible Pavements

1.2   OMITTED
1.3   OMITTED

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
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submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Field Quality Control; FIO.

Copies of all test reports within 24 hours of completion of the test.

SD-18 Records

Concrete; FIO.

Copies of certified delivery tickets for all concrete used in the 
construction.

1.5   WEATHER LIMITATIONS

1.5.1   Placing During Cold Weather

Concrete placement shall be discontinued when the air temperature reaches  
40 degrees F and is falling.  Placement may begin when the air temperature 
reaches  35 degrees F and is rising.  Provisions shall be made to protect 
the concrete from freezing during the specified curing period.  If 
necessary to place concrete when the temperature of the air, aggregates, or 
water is below  35 degrees F, placement shall be approved in writing.  
Approval shall be contingent upon full conformance with the following 
provisions.  The underlying material shall be prepared and protected so 
that it is entirely free of frost when the concrete is deposited.  Mixing 
water shall be heated as necessary to result in the temperature of the 
in-place concrete being between  50 and 85 degrees F.  Methods and 
equipment for heating shall be approved.  The aggregates shall be free of 
ice, snow, and frozen lumps before entering the mixer.  Covering and other 
means shall be provided for maintaining the concrete at a temperature of at 
least  50 degrees F for not less than 72 hours after placing, and at a 
temperature above freezing for the remainder of the curing period.

1.5.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 85 degrees F 
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  In no case shall the placing temperature exceed  95 
degrees F.

1.6   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.6.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified.  Use of the equipment shall be discontinued if 
it produces unsatisfactory results.  The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications.

SECTION 02511  Page 4



98B36

PART 2   PRODUCTS

2.1   CONCRETE

Concrete shall conform to the applicable requirements of Section 03300
CONCRETE FOR BUILDING CONSTRUCTION except as otherwise specified.  Concrete 
shall have a minimum compressive strength of  3500 psi at 28 days.  Maximum 
size of aggregate shall be  1-1/2 inches.

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be 50  inches where determined in accordance with 
ASTM C 143.

2.2   CONCRETE CURING MATERIALS

2.2.1   Omitted
2.2.2   Omitted

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine.  At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.4.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752,  3/8 inch thick, unless otherwise indicated.

2.5   JOINT SEALANTS

2.5.1   Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to COE CRD-C 527.

2.5.2   Joint Sealant, Hot-Poured

Joint sealant, hot-poured shall conform to ASTM D 3405.
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2.6   FORM WORK

Form work shall be designed and constructed to insure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified.  Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete.  Wood forms shall be surfaced plank, 
 2-inch nominal thickness, straight and free from warp, twist, loose knots, 
splits or other defects.  Wood forms shall have a nominal length of  10 
feet.  Radius bends may be formed with  3/4-inch boards, laminated to the 
required thickness.  Steel forms shall be channel-formed sections with a 
flat top surface and with welded braces at each end and at not less than 
two intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of  10 feet with a minimum of two welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

2.6.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.6.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of  
10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used.  Back forms for curb returns may be made of  1-1/2 inch 
benders, for the full height of the curb, cleated together.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted to 
conform with applicable requirements of Section 02225 Earthwork.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter.  The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement.

3.1.3   Maintenance of Subgrade
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The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected so as to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be carefully set to the indicated alignment, grade and 
dimensions.  Forms shall be held rigidly in place by a minimum of three 
stakes per form placed at intervals not to exceed  4 feet.  Corners, deep 
sections, and radius bends shall have additional stakes and braces, as 
required.  Clamps, spreaders, and braces shall be used where required to 
insure rigidity in the forms.  Forms shall be removed without injuring the 
concrete.  Bars or heavy tools shall not be used against the concrete in 
removing the forms.  Any concrete found defective after form removal shall 
be promptly and satisfactorily repaired.  Forms shall be cleaned and coated 
with form oil each time before concrete is placed.  Wood forms may, 
instead, be thoroughly wetted with water before concrete is placed, except 
that with probable freezing temperatures, oiling is mandatory.

3.2.1   Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of  1/8 inch in any 10-foot long section.  
After forms are set, grade and alignment shall be checked with a  10-foot 
straightedge.  Forms shall have a transverse slope as indicated with the 
low side adjacent to the roadway.  Side forms shall not be removed for 12 
hours after finishing has been completed.

3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished as specified for concrete finishing.  Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Concrete shall be placed in the forms in one layer of such thickness that 
when consolidated and finished the sidewalks will be of the thickness 
indicated.  After concrete has been placed in the forms, a strike-off 
guided by side forms shall be used to bring the surface to proper section 
to be compacted.  The concrete shall be consolidated with an approved 
vibrator, and the surface shall be finished to grade with a wood float, 
bull float, or darby, edged and broom finished.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished to a smooth 
and uniformly fine granular or sandy texture free of waves, irregularities, 
or tool marks.  A scored surface shall be produced by brooming with a 
fiber-bristle brush in a direction transverse to that of the traffic.
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3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished 
carefully with an edger having a radius of  1/8 inch.Transverse joint shall 
be edged before brooming, and the brooming shall eliminate the flat surface 
left by the surface face of the edger.  Corners and edges which have 
crumbled and areas which lack sufficient mortar for proper finishing shall 
be cleaned and filled solidly with a properly proportioned mortar mixture 
and then finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than  5/16 inch from the testing edge 
of a  10-footstraightedge.  Permissible deficiency in section thickness 
will be up to  1/4 inch.

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.

3.4.2   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of  1/2 inch.  Immediately after removing the front curb 
form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.3   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than  1/4 inch from the testing edge 
of a  10-footstraightedge.  Permissible deficiency in section thickness 
will be up to  1/4 inch.

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or  5 feet on centers, whichever is less, and shall 
be continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks 10 feet or more in width. 
 Transverse expansion joints shall be installed at sidewalk returns and 
opposite expansion joints in adjoining curbs.  Where the sidewalk is not in 
contact with the curb, transverse expansion joints shall be installed as 
indicated.  Expansion joints shall be formed about structures and features 
which project through or into the sidewalk pavement, using joint filler of 
the type, thickness, and width indicated.
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3.5.1   Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a  1/8-inch blade to the depth indicated.  An ample 
supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations.

3.5.2   Expansion Joints

Expansion joints shall be formed with  [3/8] [1/2] [_____] inch joint 
filler strips.  Joint filler shall be placed with top edge  1/4 inch below 
the surface and shall be held in place with steel pins or other devices to 
prevent warping of the filler during floating and finishing.  Immediately 
after finishing operations are completed, joint edges shall be rounded with 
an edging tool having a radius of  1/8 inch, and concrete over the joint 
filler shall be removed.  At the end of the curing period, expansion joints 
shall be carefully cleaned and filled with joint sealer.

The joint opening shall be thoroughly cleaned before the sealing material 
is placed.  Sealing shall be done so that the material will not be spilled 
on exposed surfaces of the concrete.  Concrete at the joint shall be 
surface dry and atmospheric and concrete temperatures shall be above  50 
degrees F at the time of application of joint sealing material.  Excess 
material on exposed surfaces of the concrete shall be removed immediately 
and concrete surfaces cleaned.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 5 feet nor 
greater than  15 feet in length.  Contraction joints shall be constructed 
by means of  1/8-inch thick separators and of a section conforming to the 
cross section of the curb and gutter.  Separators shall be removed as soon 
as practicable after concrete has set sufficiently to preserve the width 
and shape of the joint and prior to finishing.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least  [3/8] [1/2] [_____] inch in width shall be provided at intervals 
not exceeding  feet.  Expansion joints shall be provided in nonreinforced 
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concrete gutter at locations indicated.  Expansion joints shall be sealed 
immediately following curing of the concrete or as soon thereafter as 
weather conditions permit. 

Expansion joints and the top 1-inch depth of curb and gutter 
contraction-joints shall be sealed with joint sealer.  The joint opening 
shall be thoroughly cleaned before the sealing material is placed.  Sealing 
shall be done so that the material will not be spilled on exposed surfaces 
of the concrete.  Concrete at the joint shall be surface dry and 
atmospheric and concrete temperatures shall be above  50 degrees F at the 
time of application of joint sealing material.  Excess material on exposed 
surfaces of the concrete shall be removed immediately and concrete surfaces 
cleaned.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation.  
Unhardened concrete shall be protected from rain and flowing water.  All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins.  
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.

3.7.1.1   Omitted
3.7.1.2   Omitted

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately  200 square 
feet per gallon for both coats.  The second coat shall be applied in a 
direction approximately at right angles to the direction of application of 
the first coat.  The compound shall form a uniform, continuous, coherent 
film that will not check, crack, or peel and shall be free from pinholes or 
other imperfections.  If pinholes, abrasion, or other discontinuities 
exist, an additional coat shall be applied to the affected areas within 30 
minutes.  Concrete surfaces that are subjected to heavy rainfall within 3 
hours after the curing compound has been applied shall be resprayed by the 
method and at the coverage specified above.  Areas where the curing 
compound is damaged by subsequent construction operations within the curing 
period shall be resprayed.  Necessary precautions shall be taken to insure 
that the concrete is properly cured at sawed joints, and that no curing 
compound enters the joints.  The top of the joint opening and the joint 
groove at exposed edges shall be tightly sealed before the concrete in the 
region of the joint is resprayed with curing compound.  The method used for 
sealing the joint groove shall prevent loss of moisture from the joint 
during the entire specified curing period.  Approved standby facilities for 
curing concrete pavement shall be provided at a location accessible to the 
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jobsite for use in the event of mechanical failure of the spraying 
equipment or other conditions that might prevent correct application of the 
membrane-curing compound at the proper time.  Concrete surfaces to which 
membrane-curing compounds have been applied shall be adequately protected 
during the entire curing period from pedestrian and vehicular traffic, 
except as required for joint-sawing operations and surface tests, and from 
any other possible damage to the continuity of the membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction.  Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged 
portions shall be disposed of as directed.

3.7.4   Protective Coating

Protective coating of linseed oil mixture shall be applied to the 
exposed-to-view concrete surface. 

3.7.4.1   Application

Curing and backfilling operation shall be completed prior to applying 
protective coating.  Concrete shall be surface dry and thoroughly clean 
before each application.  Coverage shall be not more than  50 square yards 
per gallon for first application and not more than  70 square yards per 
gallon for second application, except that the number of applications and 
coverage for each application for commercially prepared mixture shall be in 
accordance with the manufacturer's instructions.  Coated surfaces shall be 
protected from vehicular and pedestrian traffic until dry.

3.7.4.2   Precautions

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators.  Material 
shall not be applied at temperatures lower than  50 degrees F.

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
 Based upon the results of these inspections and tests, the Contractor 
shall take the action and submit reports as required below, and any 
additional tests to insure that the requirements of these specifications 
are met.

3.8.2   Concrete Testing
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3.8.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.  
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every  250 cubic yards of concrete.  The samples for 
strength tests shall be taken in accordance with ASTM C 172.  Cylinders for 
acceptance shall be molded in conformance with ASTM C 31 by an approved 
testing laboratory.  Each strength test result shall be the average of two 
test cylinders from the same concrete sample tested at 28 days, unless 
otherwise specified or approved.  Concrete specified on the basis of 
compressive strength will be considered satisfactory if the averages of all 
sets of three consecutive strength test results equal or exceed the 
specified strength, and no individual strength test result falls below the 
specified strength by more than 500 psi.

3.8.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
 ASTM C 231 shall be used with concretes and mortars made with relatively 
dense natural aggregates.  Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift.  Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
 If results are out of tolerance, the placing foreman shall be notified and 
he shall take appropriate action to have the air content corrected at the 
plant.  Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified.

3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every  250 cubic yards, or fraction thereof, of concrete 
placed during each shift.  Additional tests will be performed when 
excessive variation in the workability of the concrete is noted or when 
excessive crumbling or slumping is noticed along the edges of slip-formed 
concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
 If a slip form paver is used for sidewalk placement, the subgrade shall be 
true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than  1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.
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3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed  1/4 inch.
  All pavement areas requiring grade or surface smoothness corrections in 
excess of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

        -- End of Section --

SECTION 02511  Page 13



98B36

SECTION TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTION 02547

BITUMINOUS PAVEMENT WITH BASE COURSE

01/98

PART 1   GENERAL

  1.2   DESCRIPTION OF WORK
  1.3   DESCRIPTION OF TERMS
  1.4   APPLICABLE SPECIFICATIONS
  1.5   OMITTED.
  1.6   OMITTED.
  1.7   SUBMITTALS
  1.8   SAFETY PRECAUTIONS
  1.9   EQUIPMENT, TOOLS, AND MACHINES
    1.9.1   Bituminous Distributors
    1.9.2   Omitted.
    1.9.3   Omitted.
    1.9.4   Power Rollers

PART 2   PRODUCTS

  2.1   MATERIALS
    2.1.1  Aggregate Base Coat
    2.1.2   Primer Coat
    2.1.3   Tack Coat
    2.1.4   Bituminous Plant Mix Pavement
    2.1.5   Asphalt Cement for Plant Mix
    2.1.6   Omitted.
    2.1.7   Bituminous Concrete Surface Course
    2.1.8   Bituminous Materials

PART 3   EXECUTION

  3.1   ESTABLISHMENT OF JOB-MIX FORMULA, INCLUDING SAMPLING AND TESTING
    3.1.1   Omitted.
    3.1.2   Sampling and Testing
    3.1.3   Manufacturer's Certificates
  3.2   TRIAL OPERATION
    3.2.1   Trial Operation
    3.2.2   Batching, Mixing, and Testing
    3.2.3   Hot Bin Proportioning
    3.2.4   Test Results
  3.3   MATERIALS AND INSTALLATION
    3.3.1   Bituminous Prime Coat
    3.3.2   Bituminous Tack Coat
    3.3.3   Bituminous Plant Mix Surface Course
      3.3.3.1   Design Limits
  3.4   COPIES OF SPECIFICATIONS
  3.5   SAMPLING PAVEMENTS AND MIXTURES
    3.5.1   Compaction of Pavement
  3.6   TESTING
    3.6.1   General

SECTION 02547  Page 1



98B36

    3.6.2   Control Testing
    3.6.3   Additional Tests for Dryer-Drum Mixing Process
  3.7   QUALITY CONTROL

-- End of Section Table of Contents --

SECTION 02547  Page 2



98B36

SECTION 02547

BITUMINOUS PAVEMENT WITH BASE COURSE
(Modified North Carolina Department of Transportation Specifications)
                           (For less than 1,000 tons)

01/98

PART 1   GENERAL

1.2   DESCRIPTION OF WORK

The work covered by this section consists of the construction of a 
bituminous pavement consisting of a base course, bituminous prime and tack 
coats and a bituminous surface course and/or courses on a properly prepared 
subgrade and in conformity with the lines, grades, thicknesses and typical 
section and/or sections shown on the plans.  The construction of the 
bituminous pavement shall conform to the requirements of the "North 
Carolina Department of Transportation Standard Specifications for Roads and 
Structures," 1990 Edition, except for the modifications or revisions 
specified herein.

1.3   DESCRIPTION OF TERMS

Wherever in the North Carolina Department of Transportation (NCDOT) 
Standard Specifications for Roads and Structures, hereinafter referred to 
as the "Standard Specifications," the following terms are used, the intent 
shall be as follows:

"State" --------------------- U.S. Government

"Commission" ---------------- Corps of Engineers, Party of the 
                              First Part

"Engineer" ------------------ Contracting Officer, Corps of Engineers

1.4   APPLICABLE SPECIFICATIONS

The following sections of NCDOT Standard Specifications form a part of this 
section of the specifications, except as hereinafter modified:

Section              Section Title
101           Definition of Terms
520           Aggregate Base Course, (Type - A Aggregate)
600           Prime Coat
605           Tack Coat
610           Bituminous Plant Mix Pavements - General
620           Asphalt Cement for Plant Mix
645           Bituminous Concrete Surface Course, Type I-1
1020          Bituminous Materials

All sections referenced in the designated sections above shall also form a 
part of these Technical Provisions.

1.5   OMITTED.
1.6   OMITTED.
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1.7   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-09 Reports

Tests; FIO.

Copies of pavement job mix formula and test data results, within 24 hours 
after completion of each test.

SD-14 Samples

Pavement Samples and Plant Mixtures; FIO.

Provide pavement samples and plant mixture samples as described in 
paragraph 3.2.2 and 3.5

SD-18 Records

Waybills and Delivery Tickets; FIO.

Copies of waybills and delivery tickets shall be submitted during progress 
of the work.

1.8   SAFETY PRECAUTIONS

No smoking, or open flames shall be permitted within 25 feetof heating, 
distributing, or transferring operations of bituminous materials other than 
bituminous emulsions.

1.9   EQUIPMENT, TOOLS, AND MACHINES

1.9.1   Bituminous Distributors

The distributors shall have pneumatic tires of such width and number that 
the load produced on the base surface does not exceed 650 pounds per inch 
of tire width.  Distributors shall be designed and equipped to distribute 
bituminous material uniformly at even heat on various widths of surface at 
readily determined and controlled rates ranging from 0.05 to 2.00 gallons 
per square yard, with a pressure range of 25 to 75 psi.  The allowable 
variation from any specified rate shall not exceed 5 percent.  Distributor 
equipment shall include a separate power unit for the bitumen pump, 
full-circulation spray bars, tachometer, pressure gauges, volume-measuring 
devices, a thermometer for reading the temperature of tank contents, and a 
hose attachment suitable for applying bituminous material to areas not 
accessible with distributor spray bar.  The distributor shall be equipped 
for circulation and agitation of bituminous material during the heating 
process.

1.9.2   Omitted.
1.9.3   Omitted.

1.9.4   Power Rollers

Power rollers shall be steel-wheeled or pneumatic-tired type, conforming to 
the following requirements:
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a.  Steel-wheeled rollers shall have at least one steel drum and weigh 
a minimum of 5 tons.  Steel wheels of the rollers shall be 
equipped with adjustable scrapers.

b.  Pneumatic-tired rollers shall be self-propelled and have wheels 
mounted on two axles in such manner that the rear tires will not 
follow in the tracks of the forward group.  Tires shall be 
uniformly inflated to not less than 60 psi nor more than 80 psi 
pressure.  The pneumatic-tired rollers shall be equipped with 
boxes or platforms for ballast loading and shall be loaded so that 
the tire print width of each wheel is not less than the clear 
distance between tire prints.

PART 2   PRODUCTS

2.1   MATERIALS

Mineral aggregate and bituminous material of the following types, 
gradations, grades, and consistencies that meet the requirements of 
stripping, wear, and soundness tests as specified by NCDOT and in paragraph 
SAMPLING AND TESTING shall be used.

2.1.1  Aggregate Base Coat

Aggregate base course, Type A, per NCDOT Sec 520.

2.1.2   Primer Coat

Primer coat per NCDOT Sec 600.

2.1.3   Tack Coat

Tack coat per NCDOT Sec 605.

2.1.4   Bituminous Plant Mix Pavement

Bituminous plant mix pavement per NCDOT Sec 610.

2.1.5   Asphalt Cement for Plant Mix

Asphalt cement for plant mix per NCDOT Sec 620.

2.1.6   Omitted.

2.1.7   Bituminous Concrete Surface Course

Bituminous concrete surface course, Type I-1, per NCDOT Sec 645.

2.1.8   Bituminous Materials

Bituminous materials per NCDOT Sec 1020.

PART 3   EXECUTION

3.1   ESTABLISHMENT OF JOB-MIX FORMULA, INCLUDING SAMPLING AND TESTING

 The bituminous plant mix surface course shall be applied in accordance 
with the Standard Specifications using asphaltic concrete "I-1."  If a 
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bituminous concrete binder course is specified, it shall be Type "H."

3.1.1   Omitted.

3.1.2   Sampling and Testing

The above mentioned samples and test data concerning the satisfactoriness 
of all materials in the mixture to be used in this work, including the 
Marshall test properties, shall be furnished for approval by the 
Contracting Officer as specified above, except for small projects where the 
plant mixture is 300 tons and less as specified below.  The Division 
Testing Laboratory will notify the Contracting Officer of the 
satisfactoriness of the proposed mix design prior to the Contractor 
beginning placement of pavement.  The Contractor shall perform the 
necessary density tests of the compacted base course and the compacted 
bituminous surface course as directed at no additional cost to the 
Government.

3.1.3   Manufacturer's Certificates

When the estimated quantity of bituminous plant mixture is less than 300 
tons, manufacturers' certificates of compliance for the materials, job mix 
formula, and copies of tests of the bituminous plant mixture furnished for 
the project shall be acceptable in lieu of actual field and laboratory 
testing by the Government as described above, excluding sampling and 
testing required for job quality control during construction as specified 
hereinafter in paragraph TESTING.

3.2   TRIAL OPERATION

3.2.1   Trial Operation

A trial operation of the bituminous mixing plant will be required.  
However, this requirement may be waived by the Contracting Officer if the 
Contractor obtains the bituminous mixture from a plant that is already in 
operation and producing a mixture meeting these specifications.  The waiver 
will be based on the Contractor furnishing plant records verifying that the 
test requirements listed below are being met.

3.2.2   Batching, Mixing, and Testing

Not less than 2 days prior to commencement of paving operations, a test of 
the batching and mixing plant shall be made in order to check operational 
efficiency.  The number of full scale bituminous batches required will be 
determined by the Contracting Officer.  All of these batches will be wasted 
or used for purposes other than paving covered by these specifications.

The following are tests to be performed on each test batch:

         Computation of theoretical specific gravity
         Mix temperature
         One extraction (bitumen content and sieve analysis of extracted
          aggregate)
         One set of Marshall specimens* (set of three)

(*Temperature of mixture immediately prior to compaction shall be 250 
degrees F., plus or minus 5 degrees.)

Perform the following tests on each of the three Marshall specimens:
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         Stability
         Flow
         Unit weight
         Percent voids total mix
         Percent voids filled

3.2.3   Hot Bin Proportioning

Before the "trial operation" begins, the Contractor will "charge" the 
separate hot bins of each size aggregate through the rescreening plant at 
the mixing plant in the manner the Contractor proposes to use during paving 
operations.  A sieve analysis will be made on each hot bin to determine 
proportions which will produce a combined gradation conforming to the 
job-mix formula.  This process should be repeated a minimum of three sets 
on each hot bin to check the consistency of the rescreening plant and the 
aggregates for conformance to the job-mix formula.  All labor and 
facilities shall be provided by the Contractor and the testing will be 
under the supervision of the Contracting Officer.

3.2.4   Test Results

Results of tests shall be compared to test results from the approved 
job-mix formula for compliance.  Necessary adjustments, corrections, etc., 
will be made at this time.  The entire cost of the "trial operation," 
including labor, equipment, materials, and testing facilities will be at 
the expense of the Contractor without any additional cost to the Government.

3.3   MATERIALS AND INSTALLATION

3.3.1   Bituminous Prime Coat

Bituminous prime coat shall be applied in accordance with Section 600 of 
the Standard Specifications.

3.3.2   Bituminous Tack Coat

If the prime coat is not fresh, clean and free of traffic marks, a 
bituminous tack coat shall be applied immediately prior to application of 
the asphaltic concrete surface course.  The tack coat shall be applied in 
accordance with Section 605 of the Standard Specifications.

3.3.3   Bituminous Plant Mix Surface Course

Bituminous plant mix surface course shall be applied in accordance with 
Section 645 of the Standard Specifications using asphaltic concrete type 
I-l listed below.

3.3.3.1   Design Limits

The general requirements, job-mix formula tolerances, and the requirements 
for the completed plant mix shall be in accordance with Articles 645-1, 
645-2, and 645-3 of the Standard Specifications.  The following tables are 
repeated for convenient reference.

                       TABLE 645-1    DESIGN LIMITS

        ------------------------------------------------------------
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                       TABLE 645-1    DESIGN LIMITS
                                               Total Percent Passing
                                               ---------------------
        Sieve Designations                           Type I-1
        ------------------------------------------------------------
             3/4 inch                                  100
             1/2 inch                                 96-100
             3/8 inch                                   -
             No. 4                                    55-80
             No. 8                                    40-60
             No. 40                                   11-38
             No. 80                                    4-20
             No. 200                                   2-8
        ------------------------------------------------------------
        Asphalt cement content range (percent)       4.5-7.5
        ------------------------------------------------------------
        Temperature range (degrees F.)               250-300
        ------------------------------------------------------------

                TABLE 645-2    TOLERANCES FOR JOB-MIX FORMULA

        ------------------------------------------------------------
                                                      Tolerance for
        Sieve Designations                           Percent Passing
        ------------------------------------------------------------
             3/4 inch                                      +/- 0
             1/2 inch                                      +/- 2
             3/8 inch                                      +/- 5
             No. 4                                         +/- 7
             No. 8                                         +/- 5
             No. 40                                        +/- 5
             No. 80                                        +/- 5
             No. 200                                       +/- 2
        ------------------------------------------------------------
        Asphalt cement tolerance (percent)                 +/- 0.5

        Temperature tolerance (degrees F)                  +/- 15
 
          TABLE 645-3    REQUIREMENTS FOR MARSHALL METHOD OF TEST

             --------------------------------------------------
                                                :     Value
                                                ---------------
                 Requirement                    :      I-1
             --------------------------------------------------
                                                :
             Stability, minimum (pounds)        :     1,000
             Flow, maximum, 1/100 inch units    :     7 - 14
             Void content (percent)             :     3 - 8
             Temperature of mixture (degrees F.):   245 - 255
             ---------------------------------------------------

3.4   COPIES OF SPECIFICATIONS

During the performance of all work covered in this section, the Contractor 
shall furnish and keep two copies of the referenced Standard Specification 
at the job site.

3.5   SAMPLING PAVEMENTS AND MIXTURES
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Samples of finished pavement, including samples that span the longitudinal 
joint, shall be obtained by the Contractor.  Sizes of samples shall be 
adequate to determine conformance to density, thickness, and other 
specified requirements.  Tests shall be the responsibility of the 
Contractor.  The Contractor shall furnish a power saw or core drill and 
labor for cutting samples and shall backfill the holes with fresh paving 
mixture thoroughly compacted to the finished surface and grade. Samples 
shall be taken at start of paving operations and at intervals throughout 
paving operations as directed.  Samples of plant mixtures shall also be 
taken from the truck and tested by the Contractor to determine conformance 
to specified pavement test properties, bitumen content, and gradation 
requirements.  When possible, the finished pavement sample shall be located 
in the paved area representative of the plant mixture previously sampled 
from the truck.

3.5.1   Compaction of Pavement

The bituminous plant mix shall be compacted to a density of at least 95 
percent of the laboratory density, as determined by the Marshall method of 
test specified herein.

3.6   TESTING

3.6.1   General

Tests shall be required of samples taken from the pavement as specified 
above in paragraph SAMPLING PAVEMENTS AND MIXTURES, and for control testing 
as specified below.  All test reports will be maintained by the Contractor 
Quality Control Team.  Any test that fails to meet the specified 
requirements shall be immediately reported to the Contracting Officer with 
their recommended corrective action.  In addition and under the direction 
of the Contractor Quality Control Team, duplicate samples* of the 
materials, pavement mixtures, and pavement samples* representing 10 percent 
of the samples used for job control shall be shipped by the Contractor at 
his own expense to the South Atlantic Division Testing Laboratory 
referenced hereinbefore.  The testing of these 10 percent control samples 
for verification purposes will be performed by the Government at no cost to 
the Contractor.  (*A 25-pound bag sample of the plant mixture and companion 
set of three pavement cores shall be considered as one sample.)

3.6.2   Control Testing

Listed below are the minimum number and types of field tests required for 
job control.  The frequency of tests will be increased and ordered by the 
Contracting Officer in the event proper control of the bituminous plant and 
placing operation are not being maintained with the minimum number of tests 
specified.

Type of Test                          Number of Tests

Stability, flow, unit weight,         Determine from set of three 
Marshall*
percent voids, total mix, and         specimens prepared from each 4 
hours
percent voids filled                  of plant operation

In-place density and                  From set (three sawed or cored 
samples) thickness                    for each 4 hours of plant 
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operation;
                                      one-half should be obtained at 
joints

Extractions (D 2172)                  2 per day

Sieve Analyses (C 136)                1 per shipment

Percent of Fractured Faces            1 per shipment
of Aggregate

(*Mechanical Marshall hammer may be used, provided it is calibrated 
periodically against the results obtained by the hand hammer.)

3.6.3   Additional Tests for Dryer-Drum Mixing Process

For a period of 2 days and within 1 hour of the start of mixing operations, 
the Contractor shall sample and perform tests as follows in addition to the 
normal tests specified above.

                 One set of Marshall specimens
                 One 20-pound bag of mixture for extractions

3.7   QUALITY CONTROL

During construction, an established system of quality control shall be 
maintained.  To assure compliance with contract requirements and the 
maintenance of records of all materials, equipment and construction 
operations, quality control shall include but not be limited to the 
following:

Conditions of existing surface
Gradation of aggregates
Percentage of fractured faces of aggregate
Mix design properties - Marshall tests complete
Safety requirements
Grade control
Preparation of bituminous mixes
Density and thickness of compacted mixture
Straightedge requirements
Test of plant mixtures
Determination of quantities
Correction of defective pavement

A copy of all records and test data required herein and the records of 
corrective action taken shall be furnished to the Contracting Officer.

       -- End of Section --
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SECTION 02935

TURF
06/90

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2607 (1969) Peats, Mosses, Humus, and Related 
Products

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 (Basic; Notice 1) Fertilizer
 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-07 Schedules

Maintenance Report; FIO.

Written record of maintenance work performed.

Turf Establishment Period; FIO.

Written calendar time period for the turf establishment period.  When there 
is more than one turf establishment period, the boundaries of the turfed 
area covered for each period shall be described.

SD-13 Certificates

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials.  Certified copies of the 
reports for the following materials shall be included:

Fertilizer; FIO.

For chemical analysis, composition percent.

Agricultural Limestone; FIO.

For calcium carbonate equivalent and sieve analysis.
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Peat; FIO.

For compliance with ASTM D 2607.

Topsoil; FIO.

For pH, particle size, chemical analysis and mechanical analysis.

1.3   SOURCE INSPECTIONS

Sod material will be subject to inspection by the Contracting Officer at 
the growing site.

1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery

1.4.1.1   Protection

Sod and/or sprigs shall be protected from drying out and contamination 
during delivery.

1.4.1.2   Topsoil

A soil test shall be provided for topsoil delivered to the site.

1.4.1.3   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.1.4   Pesticide

Pesticide material shall be delivered to the site in the original, unopened 
containers bearing legible labels indicating the Environmental Protection 
Agency (EPA) registration number and the manufacturer's registered uses.

1.4.2   Inspection

Seed, sod and/or sprigs shall be inspected upon arrival at the job site by 
the Contracting Officer for conformity to type and quality in accordance 
with paragraph MATERIALS.  Other materials shall be inspected for meeting 
specified requirements and unacceptable materials shall be removed from the 
job site.

1.4.3   Storage

Materials shall be stored in areas designated by the Contracting Officer. 
Sod shall be lightly sprinkled with water, covered with moist burlap, 
straw, or other covering and protected from exposure to wind and direct 
sunlight until planted.  Covering for sod shall allow air to circulate and 
prevent internal heat from building up.  Seed, lime and fertilizer shall be 
stored in cool, dry locations away from contaminants.  Chemical treatment 
materials shall not be stored with other landscape materials.

1.4.4   Handling
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1.4.4.1   Materials

Care shall be taken to avoid injury to sod and/or sprigs.  Except for bulk 
deliveries, materials shall not be dropped or dumped from vehicles.

1.4.4.2   Time Limitation

a.  Sod:  Limitation of the time between harvesting and placing of sod 
shall be 36 hours.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Sod

2.1.1.1   Sod Classification

Nursery-grown sod shall be provided as classified by applicable state laws. 
 Each individual sod section shall be of a size to permit rolling and 
lifting without breaking.

2.1.1.2   Grass Species

Grass species shall be proportioned as follows:

           Botanical Name        Common Name         Mixture Percent
          ________________      _____________       _________________

          Cynodon dactylon      Bermuda Grass              100

2.1.1.3   Quality

The sod shall be relatively free of thatch, diseases, nematodes, soil-borne 
insects, weeds or undesirable plants, stones larger than 2 inches (50 mm) 
in any dimension, woody plant roots and other material detrimental to a 
healthy stand of turf.  Sod that has become dry, moldy, or yellow from 
heating, or has irregularly shaped pieces of sod and torn or uneven ends 
shall be rejected.

2.1.1.4   Thickness

Sod shall be machine cut to a uniform thickness of 1-1/4 inches (30 
mm)within a tolerance of 1/4 inch (5 mm), excluding top growth and thatch.  
Measurement for thickness shall exclude top growth and thatch.

2.1.1.5   Anchors

Sod anchors shall be as recommended by the sod supplier.

2.1.3   Soil Amendments

Soil amendments shall consist of lime, fertilizer, organic soil amendments 
and soil conditioners meeting the following requirements.

2.1.3.1   Lime

Lime shall be agricultural limestone and shall have a minimum calcium 
carbonate equivalent of 90 percent and shall be ground to such a fineness 
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that at least 90 percent will pass a 10-mesh sieve and at least 50 percent 
will pass a 60-mesh sieve.

2.1.3.2   Fertilizer

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909.  Granular Fertilizer:  As recommended by 
the soil test.

2.1.3.3   Organic Soil Amendments

a.  Topsoil:  The existing surface soil shall be stripped and 
stockpiled on the site in accordance with Section 02210 GRADING.  
When required beyond that available from stripping, the topsoil 
shall be delivered.  Delivered topsoil shall conform to topsoil 
requirements specified in Section 02210 GRADING, and shall be 
amended as recommended by soil test.

b.  Peat:  Peat moss derived from a bog, swampland or marsh shall 
conform to ASTM D 2607.

c.  Sand:  Clean, free of toxic materials; 95 percent by weight shall 
pass a No. 10 sieve and 10 percent by weight shall pass a No. 16 
sieve. 

d.  Rotted Manure:  Well rotted, horse or cattle manure containing a 
maximum 25 percent by volume of straw, sawdust, or other bedding 
materials, free of stones, sticks, soil and containing no 
chemicals or ingredients harmful to plants.

e.  Decomposed Wood Derivatives:  Ground bark, sawdust, or other wood 
waste material free of stones, sticks, soil, and toxic substances 
harmful to plants, stabilized with nitrogen and having the 
following properties:

Particle Size:  Minimum percent by weight passing:

                            Sieve Size          Percent
                           _____________        _________

                             No. 4                 95
                             No. 4                 80

Nitrogen Content:  Minimum percent based on dry weight:

                             Material             Percent
                            __________           _________

                          Redwood Sawdust          0.5
                          Fir Sawdust              0.7
                          Fir or Pine Bark         1.0

f.  Calcined Clay:  Granular particles produced from montmorillonite 
clay calcined to minimum temperature of 1200 degrees F (50 degrees 
C) to the following gradation:  minimum 90 percent passing No. 8, 
99 percent retained on No. 60 sieve  and maximum 2 percent passing 
No. 100 sieve.  Bulk density: maximum 40 pounds per cubic foot 
(640 kg per cubic m)
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2.1.3.4   Soil Conditioner

Soil conditioner shall be for single use or in combination to meet 
requirements for topsoil.  Gypsum shall be commercially packaged, free 
flowing, minimum 95 percent calcium sulfate by volume.

2.1.4   Mulch

Mulch shall be free from weeds, mold, and other deleterious materials.

2.1.4.1   Straw

Straw shall be stalks from oats, wheat, rye, barley, or rice furnished
in air-dry condition and with a consistency for placing with commercial 
mulch-blowing equipment.

2.1.4.2   Hay

Hay shall be native hay, sudan-grass hay, broomsedge hay, or other 
herbaceous mowings furnished in an air-dry condition suitable for placing 
with commercial mulch-blowing equipment.

2.1.6   Water

Water shall not contain elements toxic to plant life.

2.1.7   Pesticide

Pesticide shall be insecticide, herbicide, fungicide, nematocide, 
rodenticide and miticide.  For the purpose of this specification, soil 
fumigant shall have the same requirements as a pesticide.  The pesticide 
material shall be EPA registered and approved insecticide, herbicide, 
fungicide, nematocide.

2.1.8   Erosion Control Material

Soil erosion control shall conform to the following:

PART 3   EXECUTION

3.1   SEEDING, SODDING AND SPRIGGING TIMES AND CONDITIONS

3.1.2   Sodding Time

Sod shall be placed from April 1 to September 30 for planting.

3.1.4   Turfing Conditions

Turf operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
 When special conditions warrant a variance to the turf operations, 
proposed times shall be submitted to and approved by the Contracting 
Officer.

3.2   SITE PREPARATION

3.2.1   Grading
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The Contracting Officer shall verify that finished grades are as indicated 
on drawings, and the placing of topsoil and the smooth grading has been 
completed in accordance with Section 02210 GRADING.

3.2.2   Application of Soil Amendments

3.2.2.1   Soil Test

A soil test shall be performed for pH, chemical analysis and mechanical 
analysis to establish the quantities and type of soil amendments required 
to meet local growing conditions for the type and variety of turf specified.

3.2.2.2   Lime

Lime shall be applied at the rate recommended by the soil test. Lime shall 
be incorporated into the soil to a minimum depth of 4 inches (100 mm) or 
may be incorporated as part of the tillage operation.

3.2.2.3   Fertilizer

Fertilizer shall be applied at the rate recommended by the soil test. 
Fertilizer shall be incorporated into the soil to a minimum depth of 4 
inches (100 mm) and may be incorporated as part of the tillage or 
hydroseeding operation.

3.2.2.4   Soil Conditioner

Soil Conditioner shall be spread uniformly over the soil to a minimum depth 
as determined by the soils tests and thoroughly incorporated by tillage 
into the soil to a minimum depth of 4 inches (100 mm).

3.2.3   Tillage

3.2.3.1   Minimum Depth

Soil on slopes gentler than 3-horizontal-to-1-vertical shall be tilled to a 
minimum depth of 4 inches (100 mm).  On slopes between 
3-horizontal-to-1-vertical and 1-horizontal-to-1 vertical, the soil shall 
be tilled to a minimum depth of 2 inches (50 mm) by scarifying with heavy 
rakes, or other method.  Rototillers shall be used where soil conditions 
and length of slope permit.  On slopes 1-horizontal-to-1 vertical and 
steeper, no tillage is required.

3.2.4   Finished Grading

3.2.4.1   Preparation

Turf areas shall be filled as needed or have surplus soil removed to attain 
the finished grade.  Drainage patterns shall be maintained as indicated on 
drawings.  Turf areas compacted by construction operations shall be 
completely pulverized by tillage.  Soil used for repair of erosion or grade 
deficiencies shall conform to topsoil requirements specified in Section 
02950 Trees, Shrubs, Ground Cover, and Vines.  Finished grade shall be 1 
inch (25 mm)  below the adjoining grade of any surfaced area.  New surfaces 
shall be blended to existing areas.

3.2.4.2   Lawn Area Debris

Lawn areas shall have debris and stones larger than 1 inch (25 mm)  in any 
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dimension removed from the surface.

3.2.4.3   Field Area Debris

Field areas shall have debris and stones larger than 3 inches (75 mm) in 
any dimension removed from the surface.

3.2.4.4   Protection

Finished graded areas shall be protected from damage by vehicular or 
pedestrian traffic and erosion.

3.4   SODDING

3.4.1   General

Areas shall be sodded as indicated.  Adequate soil moisture shall be 
ensured prior to sodding by spraying water on the area to be sodded and 
wetting the soil to a minimum depth of 1 inch (25 mm).

3.4.2   Placing Sod

Rows of sod shall be placed parallel to and tightly against each other. 
Joints shall be staggered laterally.  The sod strips shall not be stretched 
or overlapped.  All joints shall be butted tight.  Voids and air drying of 
roots shall be prevented.  On long slopes, sod shall be laid at right 
angles to slopes. In ditches, sod shall be laid at right angles to the flow 
of water.  When required, the sod shall be anchored by placing anchors a 
minimum distance of 2 feet (600 mm) on center with a minimum of 2 anchors 
per sod section.

3.4.3   Finishing

Air pockets shall be eliminated and a true and even surface shall be 
provided by tamping or rolling the sod in place.  Displacement of the sod 
shall be assured by knitting of sod to the soil.  Frayed edges shall be 
trimmed and holes or missing corners shall be patched in the sod.

3.4.4   Watering Sod

Watering shall be started immediately after completing each day of sodding. 
Water shall be applied at a rate sufficient to ensure moist soil conditions 
to a minimum depth of 1 inch. (25 mm) Run-off and puddling shall be 
prevented.

3.6   EROSION CONTROL

3.6.2   Temporary Turf Cover

3.6.2.1   General

When there are contract delays in the turfing operation or a quick cover is 
required to prevent erosion, the areas designated for turf shall be seeded 
with a temporary seed as directed by the Contracting Officer.

3.6.2.2   Application

When no other turfing materials have been applied, the quantity of one half 
of the required soil amendments shall be applied and the area tilled in 
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accordance with paragraph SITE PREPARATION.  Seed shall be uniformly 
broadcast and applied at the rate of 5 pounds per 1000 square feet.  The 
area shall be watered as required.

3.7   APPLICATION OF PESTICIDE

When pesticide becomes necessary to remove a pest or disease, a state- 
certified applicator shall apply required pesticides in accordance with EPA 
label restrictions and recommendations.  Hydraulic equipment shall be 
provided for the liquid application of pesticides with a leak-proof tank, 
positive agitation methods, controlled application pressure and metering 
gauges.  A pesticide plan shall be provided to the Contracting Officer as 
stated in paragraph SUBMITTALS.

3.8   RESTORATION AND CLEAN UP

3.8.1   Restoration

Existing turf areas, pavements and facilities that have been damaged from 
the turfing operation shall be restored to original condition at 
Contractor's expense.

3.8.2   Clean Up

Excess and waste material shall be removed from the planting operation and 
shall be disposed of off the site.  Adjacent paved areas shall be cleaned.

3.9   PROTECTION OF TURFED AREAS

Immediately after turfing, the area shall be protected against traffic or 
other use by erecting barricades and providing signage as required, or as 
directed by the Contracting Officer.

3.10   TURF ESTABLISHMENT PERIOD

3.10.1   Commencement

The Turf Establishment Period for establishing a healthy stand of turf 
shall begin on the first day of work under this contract and shall end 
three (3) months after the last day of turfing operations required by this 
contract. Written calendar time period shall be furnished to the 
Contracting Officer for the Turf Establishment Period.  When there is more 
than one turf establishment period, describe the boundaries of the turfed 
area covered for each period.

3.10.2   Satisfactory Stand of Turf

3.10.2.1   Sodded Area

A satisfactory stand of turf from the sodding operation is defined as 
living sod uniform in color and leaf texture.  Bare spots shall be no 
larger than 2 inches (50 mm) square.

3.10.3   Maintenance During Establishment Period

3.10.3.1   General

Maintenance of the turfed areas shall include eradicating weeds, 
eradicating insects and diseases, protecting embankments and ditches from 
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erosion, maintaining erosion control materials and mulch, protecting turfed 
areas from traffic, mowing, watering, and post-fertilization.

3.10.3.2   Mowing

a.  Lawn Areas:  Lawn areas shall be mowed to a minimum height of 1 
inches when the average height of the turf becomes 1 1/2 inches.  
Clippings shall be removed when the amount of cut turf is heavy 
enough to damage the turfed areas.

3.10.3.3   Watering

Watering shall be at intervals to obtain a moist soil condition to a 
minimum depth of  1 inch (25 mm).  Frequency of watering and quantity of 
water shall be adjusted in accordance with the growth of the turf.  
Run-off, puddling and wilting shall be prevented.

3.10.3.4   Post-Fertilization

Nitrogen carrier fertilizer shall be applied at the rate of 15 pounds per 
1000 square feet after the first month.  The application shall be timed 
prior to the advent of winter dormancy and shall avoid excessively high 
nitrogen levels.

3.10.3.5   Pesticide

Treatment for disease or pest shall be in accordance with paragraph 
APPLICATION OF PESTICIDE.

3.10.3.6   Repair

The Contractor shall re-establish as specified herein, eroded, damaged or 
barren areas.  Mulch shall also be repaired or replaced as required.

3.10.3.7   Maintenance Report

A written record shall be furnished to the Contracting Officer of the 
maintenance work performed.

3.11   FINAL ACCEPTANCE

3.11.1   Preliminary Inspection

Prior to the completion of the Turf Establishment Period, a preliminary 
inspection shall be held by the Contracting Officer.  Time for the 
inspection shall be established in writing.  The acceptability of the turf 
in accordance with the Turf Establishment Period shall be determined.  An 
unacceptable stand of turf shall be repaired as soon as turfing conditions 
permit.

3.11.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected. 
Time for the inspection shall be established in writing.

        -- End of Section --
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SECTION 02950

TREES, SHRUBS, GROUND COVERS, AND VINES

06/90

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF NURSERYMEN (AAN)

AAN-01 (1990) American Standard for Nursery Stock

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2607 (1969) Peats, Mosses, Humus, and Related 
Products

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 (Basic; Notice 1) Fertilizer 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08  Statements

Delivery; FIO.  Application of Pesticide Material; FIO.

The following work plans, before work is started.

a.  Delivery Schedule at least 10 days prior to the intended date of 
the first delivery.

b.  Pesticide Treatment Plan, giving proposed sequence of pesticide 
treatment work, before work is started.  The pesticide trade name, 
chemical composition, formulation, concentration, application rate 
of active ingredients and methods of application for all materials 
furnished, and the name and state license number of the state 
certified applicator shall be included.

SD-09  Reports

Soil Test; FIO.  

Certified reports of inspections and laboratory tests, prepared by an 
independent testing agency, including analysis and interpretation of test 
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results.  Each report shall be properly identified.  Test methods used and 
compliance with recognized test standards shall be described.

SD-13  Certificates

Topsoil; FIO.  Soil Amendments; FIO.  Plants; FIO.  Pesticide; FIO.

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials.  Reports for the following 
materials shall be included.

a.  Topsoil:  For pH, chemical analysis, mechanical analysis and 
particle size.

b.  Fertilizer:  For chemical analysis and composition percent.

c.  Agricultural Limestone:  For sieve analysis and calcium carbonate 
equivalent.

d.  Peat:  For compliance with ASTM D 2607.

e.  Plant Materials:  For botanical and common name, size, quantity by 
species, grade, nursery grown.

f.  Pesticide Material:  For EPA registration number and registered 
uses.

SD-18  Records

Plant Establishment Period; FIO.  Maintenance Report; FIO.  Maintenance 
Instructions; FIO.

a.  Maintenance Report.  Written record of maintenance work performed 
and quantity of plant losses and replacements.

b.  Plant Establishment Period.  Written calendar time period for the 
beginning of the plant establishment period.  When there is more 
than one establishment period, the boundaries of the planted areas 
covered for each period shall be described.

c.  Maintenance Instruction.  Written instructions for year-round care 
of installed plants.

1.3   SOURCE INSPECTIONS

1.3.1   Plant Materials

Plant materials shall be subject to inspection at the growing site by the 
Contracting Officer.

1.3.2   Delivered Topsoil

The source of topsoil shall be subject to inspection by the Contracting 
Officer.

1.4   SHIPMENT, DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Shipment
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1.4.1.1   Preparation

Digging and preparation for shipment shall be done in a manner that will 
not cause shock or damage to branches, trunk, or root systems.

a.  Balled and Burlapped (BB) Plants:  Ball size and ratio shall be 
provided as recommended by AAN-01.  The ball shall be of a 
diameter and depth to encompass enough fibrous and feeding root 
system necessary for the full recovery of the plant.  Removal 
shall be accomplished by hand digging or mechanical devices.  
Center the plant stem or trunk in the ball and clean cut all roots 
at the ball surface.  No roots shall be pulled from the ground.  
The root ball shall be completely wrapped with burlap or other 
suitable material and securely laced with twine.

b.  Balled and Potted (Pot) Plants:  Ball size and ratio shall be 
provided as recommended by AAN-01.  The ball shall be of a 
diameter and depth to encompass enough fibrous and feeding root 
system necessary for the full recovery of the plant.  Removal 
shall be accomplished by hand digging or mechanical devices.  The 
plant stem or trunk shall be centered in the ball and all roots 
shall be clean cut at the ball surface.  No roots shall be pulled 
from the ground.  Containers shall be used to retain the ball 
unbroken.  Container shall be sufficiently rigid to hold ball 
shape and protect root mass during shipping.

c.  Container-Grown (C) Plants:  Container size shall be provided as 
recommended by AAN-01.  Plants shall be grown in a container 
sufficiently long for new fibrous roots to have developed and for 
root mass to retain its shape and hold together when removed from 
container. Container shall be sufficiently rigid to hold ball 
shape and protect root mass during shipping.

1.4.1.2   Antidesiccant Application

Plants shall be sprayed with an antidesiccant as leaf budding occurs or 
when plant material has soft growth.

1.4.2   Delivery

1.4.2.1   Identification

Plants shall be identified with durable waterproof labels and 
weather-resistant ink.  Plants shall have attached labels stating the 
correct plant name and size.

1.4.2.2   Protection During Delivery

Plants shall be protected during delivery to prevent desiccation of the 
plant or damage to the roots or balls.  Branches of plants shall be 
protected by tying-in the branches and covering all exposed branches.

1.4.2.3   Topsoil

A soil test shall be provided for topsoil delivered to the site.

1.4.2.4   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
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containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.2.5   Pesticide

Pesticide materials shall be delivered to the site in the original unopened 
containers bearing legible labels indicating the Environmental Protection 
Agency (EPA) registration numbers and the registered uses.

1.4.3   Inspection

Plant material shall be inspected upon arrival at the jobsite by the 
Contracting Officer for conformity to the paragraph PLANTS and paragraph 
Shipment, and any unacceptable plant material shall be removed from the 
jobsite.

1.4.4   Storage

1.4.4.1   Plant Storage

Plants not installed on the day of arrival at the site shall be stored and 
protected in areas designated by the Contracting Officer.  Plants shall be 
protected from exposure to wind and shall be shaded from the sun.  Covering 
that will allow air to circulate and prevent internal heat from building up 
shall be provided.  Bare-root plants shall be heeled-in.  All plants shall 
be kept in a moist condition by watering with a fine mist spray until 
planted.

1.4.4.2   Storage of Other Materials

Soil amendments shall be stored in dry locations away from contaminants. 
Pesticide materials shall not be stored with other landscape materials. 
Storage of materials shall be in areas designated or as approved by the 
Contracting Officer.

1.4.5   Handling

Care shall be taken to avoid injury to plants.  Materials shall not be 
dropped from vehicles.  Balled and burlapped plants shall be handled 
carefully to avoid cracking or breaking the earth ball and container-grown 
plants shall be handled by the container.  Plants shall not be handled by 
the trunk or stems.

1.4.5.1   Time Limitation

a.  Mulch:  Limitation of time between installing plant and placing 
mulch is 48 hours.

1.5   WARRANTY

Furnished plants shall be guaranteed to be in a vigorous growing condition 
for a period of 12 months regardless of the contract time period.  A plant 
shall be replaced one time under this guarantee.  Transplanted existing 
plants require no guarantee.  A written calendar time period for the 
guarantee of plant growth shall be furnished to the Contracting Officer.

PART 2   PRODUCTS
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2.1   PLANTS

2.1.1   Varieties

Plants shall be nursery grown or plantation grown stock conforming to AAN-01
 and shall be of the varieties specified in the plant list bearing 
botanical names listed in one or more of the publications listed under 
"Nomenclature" in AAN-01.

2.1.2   Substitutions

Substitutions will not be permitted without written request from the 
Contractor for approval by the Contracting Officer.

2.1.3   Growing Conditions

Plants shall be grown under climatic conditions similar to those in the 
locality of the project.

2.1.4   Quality

Well shaped, well grown, vigorous, healthy plants having healthy and well 
branched root systems shall be provided.  Plants shall be provided free 
from disease, harmful insects and insect eggs, sun-scald injury, 
disfigurement and abrasion.  Plants shall be provided that are typical of 
the species or variety and conforming to standards as set forth in AAN-01 
and as specified herein.

2.1.4.1   Shade and Flowering Trees

A height relationship to caliper shall be provided as recommended by AAN-01. 
 Height of branching should bear a relationship to the size and variety of 
tree specified and with the crown in good balance with the trunk.  Trees 
shall not be "poled" or the leader removed.

a.  Single stem:  Trunk shall be reasonably straight and symmetrical 
with crown and have a persistent main leader.

b.  Multi-stem:   All countable stems, in aggregate, shall average the 
size specified.  To be considered a stem,  there should be no 
division of the trunk which branches more than  six inches from 
ground level.

c.  Specimen:  A plant shall be provided that is well branched and 
pruned naturally according to the species.  The form of growth 
desired, which may not be in accordance with natural growth habit, 
shall be as indicated.

2.1.4.2   Deciduous Shrub

Plants shall be provided that have the height and number of primary stems 
as recommended by AAN-01.  An acceptable plant shall be well shaped with 
sufficient well-spaced side branches recognized by the trade as typical for 
the variety grown in the region.

2.1.4.3   Broadleaf Evergreen

Plants shall be provided that have ratio of height-to-spread as recommended 
by AAN-01.  An acceptable plant shall be well shaped and recognized by the 
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trade as typical for the variety grown in the region.

2.1.4.4   Groundcovers and Vines

Plants shall be provided with the minimum number of runners and length of 
runner as recommended by AAN-01.  Plants shall be furnished that have 
heavy, well developed and balanced top with vigorous well developed root 
system and shall be furnished in containers.

2.1.5   Size

Plants shall be furnished in sizes indicated.  Plants larger in size than 
specified may be provided at no additional cost to the Government.

2.1.6   Measurement

Plant measurements shall be in accordance with AAN-01.

2.2   TOPSOIL

  
Topsoil shall be a natural, fertile, friable soil, possessing 
characteristics of representative productive soils in the vicinity. It 
shall be obtained from naturally well-drained areas. Topsoil shall be 
without asmixture of subsoil roots, plants, sods, stones, clay lumps, and 
other extraneous materials harmful or toxic to plant growth.

The cost of additional topsoil, if required, will be negotiated at the time 
of contstruction.

All topsoil to be used for landscape work (if any) shall be provided from 
off site by Contractor.  If amount required to complete work exceeds 
quantity bid by Contractor, Contractor shall provide additional topsoil a 
same unit price bid by Contractor.  

2.2.1   Soil Test

A soil test shall be performed for pH, particle size, chemical analysis and 
mechanical analysis to establish the quantities and type of soil amendments 
required to meet local growing conditions for the type and variety of 
plants specified.

2.3   SOIL AMENDMENTS

Soil amendments consist of lime, fertilizer, bonemeal, organic soil 
amendments and soil conditioner.

2.3.1   Lime

Lime shall be agricultural limestone and shall have a minimum calcium 
carbonate equivalent of 90 percent and shall be ground to such a fineness 
that at least 90 percent will pass a 10-mesh sieve and at least 50 percent 
will pass a 60-mesh sieve.

2.3.2   Fertilizer

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909.
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2.3.2.1   Dry Fertilizer

a.  Granular fertilizer :  Consists of nitrogen-phosphorous-potassium 
ratio: as determined by soils test. 

b.  Controlled-Release Fertilizer:  Consists of 
nitrogen-phosphorous-potassium ratio: as determined by soils test.

2.3.2.2   Liquid Fertilizer

Commercially available liquid fertilizer shall consist of completely 
soluble plant foods suitable for application as foliage spray.

2.3.3   Bonemeal

Bonemeal shall be a finely ground, steamed bone product containing from 2 
to 4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4   Organic Soil Amendments

2.3.4.1   Peat

Peat shall be a natural product of peat moss derived from a bog, swampland 
or marsh and shall conform to ASTM D 2607.

2.3.4.2   Sand

Sand shall be clean and free of toxic materials and at least 95 percent by 
weight shall pass a 10-mesh sieve, and 10 percent by weight shall pass a 
16-mesh sieve.

2.3.4.3   Rotted Manure

Rotted manure shall be unleached stable or cattle manure containing not 
more than 25 percent by volume of straw, sawdust, or other bedding 
materials and containing no chemicals or ingredients harmful to plants. The 
manure shall be heat treated to kill weed seeds and be free of stones, 
sticks, and soil.

2.3.4.4   Decomposed Wood Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, or other wood 
waste material free of stones, sticks, and toxic substances harmful to 
plants and stabilized with nitrogen and having the following properties:

                                          Minimum percent by
                  Particle size              weight passing
                _________________         ___________________

                No. 4 mesh screen                95
                No. 8 mesh screen                80

                                         Minimum percent based
               Nitrogen Content             on dry weight
               ________________          ______________________

                Redwood Sawdust                   0.5
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                                         Minimum percent based
               Nitrogen Content             on dry weight
               ________________          ______________________

                Fir Sawdust                       0.7
                Fir or Pine Bark                  1.0

2.3.5   Soil Conditioner

For single use or in combination to meet requirements for topsoil.

2.3.5.1   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum of 95 
percent calcium sulfate by volume.

2.3.5.2   Aluminum Sulfate

Aluminum sulfate shall be commercial grade.

2.4   MULCH

Mulch shall be free from weeds, mold and other deleterious materials.

2.4.1    Organic Mulch Material

Organic mulch materials shall be pine needles,
 ground or shredded bark ranging in size from 1" to 3".

2.5   WATER

Water shall not contain elements toxic to plant life.

2.6   ANTIDESICCANT

Antidesiccant shall be an emulsion that will provide a film over plant 
surfaces permeable enough to permit transpiration, and shall not damage the 
plant.

2.7   EROSION CONTROL MATERIAL

2.7.1   Soil Erosion Control Blanket

Blanket shall be machine-produced mat of wood excelsior formed from a web 
of interlocking wood fibers, covered on one side with either knitted straw 
blanket-like mat-construction, covered with biodegradable plastic mesh, or 
interwoven with biodegradable thread, plastic netting or twisted kraft 
paper cord netting.

2.7.2   Soil Erosion Control Fabric

Control fabric shall be knitted construction of polypropylene yarn with 
uniform mesh openings 3/4 to 1 inch (19 to 25.4 mm) square with strips of 
biodegradable paper.  Filler paper strips shall last 6 to 8 months.

2.7.3   Soil Erosion Control Net

Control net shall be heavy, twisted jute mesh weighing approximately 1.22 
pounds per linear yard (600 grams per meter) and 4 feet (1200 mm) wide with 
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mesh openings of approximately 1 inch (25 mm) square.

2.7.4   Anchors

Erosion control anchors shall be as recommended by the manufacturer.

2.8   PESTICIDE

Pesticide shall be insecticide, herbicide, fungicide, nematocide, 
rodenticide, and miticide.  Pesticide material shall be labeled for use and 
applied only as registered by EPA and approved herbicide, insecticide, 
fungicide, nematocide.

2.9   STEEL EDGING

  Steel edging shall be 3/16" x 4" (4.8 mm x 12 mm)steel. Edging to be 
fabricated in 16'-0" sections with anchor stake loops stamped in face of 
sections, 32" on center. Use 15" tapered steel anchoring stakes (3/16" 
thick). Edging and stakes shall be finished with black enamel paint.
 
PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Verify Grades

The Contracting Officer shall verify the finished grades are as indicated 
on drawings, and the placing of topsoil and smooth grading has been 
completed in accordance with Section 02210 GRADING.

3.1.2   Underground Obstructions to Planting

The location of underground utilities and facilities shall be verified.  
Damage to underground utilities and facilities shall be repaired at the 
Contractor's expense.

3.2   SITE PREPARATION

3.2.1   Layout

Plant material locations and bed outlines shall be staked on the project 
site before any excavation is made.  Plant material locations may be 
adjusted by the Contracting Officer to meet field conditions.

3.2.2   Protection of Existing Vegetation

If lawns have been established prior to planting operations, the 
surrounding turf shall be covered before excavations are made in a manner 
that will protect turf areas.  Existing trees, shrubbery, and beds that are 
to be preserved shall be barricaded in a manner that will effectively 
protect them during planting operations.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground or Poor Drainage

When obstructions below ground or poor drainage affect the contract 
operation, proposed adjustments to plant location, type of plant and 
planting method or drainage correction shall be submitted to and approved 
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by the Contracting Officer.

3.3.2   Turf Removal

Where planting beds occur in existing turf areas, the turf shall be removed 
to a depth that will ensure the removal of the entire root system.

3.3.3   Plant Pits

Plant pits shall be dug to produce vertical sides and flat, uncompacted 
bottoms.  When pits are dug with an auger and the sides of the pits become 
glazed, the glazed surface shall be scarified.  The size of plant pits 
shall be as shown.

3.4   PERCOLATION TEST

Test for percolation shall be done to determine positive drainage of plant 
pits and beds.  The Contracting Officer shall be notified in writing of all 
soil and drainage conditions detrimental to growth of plant material and 
shall submit proposal for correcting the condition.

3.5   PLANTING TIMES AND CONDITIONS

3.5.1   Deciduous Planting Time

Install deciduous plants from 9.1 to 7.1.

3.5.2   Evergreen Planting Time

Install evergreen plants from 9.1 to 7.1.

3.5.3   Planting Conditions

Planting operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
When special conditions warrant a variance to the planting operations, 
proposed planting times shall be submitted to and approved by the 
Contracting Officer.

3.6   INSTALLATION

3.6.1   Erosion Control

Where erosion control material is indicated or required, material shall be 
installed in accordance with manufacturer's instructions.  Placement of the 
erosion control material shall be accomplished without damage to installed 
material or without deviation to finished grade.

3.6.2   Backfill Soil Mixture

The backfill soil mixture shall be a proportioned mixture thoroughly mixed 
by volume of topsoil and selected soil amendments as follows:

Topsoil 75 percent to mixture.

3.6.3   Setting Plants

Plants shall be set plumb and held in position until sufficient soil has 
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been firmly placed around roots or ball.  Plants shall be set in relation 
to surrounding grade so that they are even with the depth at which they 
were grown in the nursery, or container.

3.6.4   Controlled-Release Fertilizer

Controlled-release fertilizer shall be placed in packet or tablet form in 
the plant pit in the immediate vicinity of the feeding roots in accordance 
with the manufacturer's recommendations.

3.6.5   Balled and Burlapped Plants

Materials shall be removed that are metal, plastic, nylon or treated 
burlap, prior to backfilling.  Balled and burlapped stock shall be 
backfilled with topsoil to approximately half the depth of the ball and 
then tamped and watered.  Biodegradable burlap and tying material shall be 
carefully opened and folded back.  The backfill shall be completed, tamped 
and watered.  A 4-inch (100 mm) high earth saucer shall be formed around 
individual plants.

3.6.6   Container-Grown, Balled and Platformed and Balled and Potted Plants

Non-biodegradable containers or platforms shall be removed without damage 
to the plant or root system.  Biodegradable containers shall be split.  The 
backfill shall be completed as specified for BB plants.

3.6.7   Groundcover Bed

3.6.7.1   Plant Beds in Existing Soil

Bed shall be tilled to a minimum depth of 6 inches (150 mm) where existing 
soil is to be used in-place.  Selected soil amendments shall be spread 
uniformly over the bed.  Selected soil amendments shall be a proportioned 
mixture as follows:

Peat 10 percent to mixture. Verify percentage against results of soil test.

The mixture shall be thoroughly incorporated into the soil to a minimum 
depth of 8 inches (200 mm) using a roto-tiller or other method to obtain a 
uniform and well pulverized soil mix.  All sticks, stones, roots and other 
objectionable materials shall be removed from the surface.  The bed shall 
be brought to a smooth and even surface blending to existing areas.

3.6.7.2   Plant Beds in Replaced Soil

When soil replacement is required, the existing soil shall be excavated and 
removed to a minimum depth of 8 inches (200 mm) and backfill soil mixture 
shall be placed on previously scarified subsoil to a minimum depth of 8 
inches (200 mm).  The bed shall be brought to a smooth and even surface 
blending to existing areas.  Settlement shall be allowed for.

3.6.7.3   Groundcover

Groundcover may be planted after the mulch is in place.  Contaminating the 
mulch with soil shall be avoided.

3.7   FINISHING

3.7.1   Plant Beds
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Planted areas shall be uniformly edged to provide a clear-cut division line 
between the planted area and the adjacent turf area and to provide a shape 
as indicated.  The entire planted area shall be raked and smoothed while 
maintaining the earth saucers.

3.7.2   Pruning

  The typical growth habit of individual plants shall be retained.  Clean 
cuts shall be made flush with the parent trunk.  Improper cuts, stubs, dead 
and broken branches shall be removed.  "Headback" cuts at right angles to 
the line of growth shall not be permitted.  Trees shall not be poled or the 
leader removed, nor shall the leader be pruned or "topped off."  Cuts or 
wounds measuring a minimum 1/2 inch (15 mm) in diameter shall be painted 
with the specified tree wound dressing.

3.7.3   Mulch

Mulch shall be spread to a uniform thickness of 4 inches (100 mm) 
within 48 hours after planting.  Mulch shall be kept out of the crowns of 
shrubs and off buildings, sidewalks and other facilities.

3.7.4   Water

Plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  Run-off, puddling and wilting shall be 
prevented.

3.7.5   Antidesiccant Application

Plants requiring further protection shall be sprayed with anti-desiccant in 
accordance with manufacturer's recommendations.

3.8   MAINTENANCE DURING PLANTING OPERATION

Installed plants shall be maintained in a healthy growing condition. 
Maintenance operations shall begin immediately after each plant is 
installed and shall continue until the plant establishment period 
commences.  The maintenance includes watering, pruning, wound dressing, 
straightening and other necessary operations.  Plant beds and earth saucers 
shall be kept free of weeds, grass and other undesired vegetation.  Plants 
shall be checked for settlement and shall be reset proper grade as 
necessary.  Run-off, puddling and wilting shall be prevented.

3.9   RESTORATION AND CLEAN UP

3.9.1   Restoration

Turf areas, pavements and facilities that have been damaged from the 
planting operation shall be restored to original condition at the 
Contractor's expense.

3.9.2   Clean Up

Excess and waste material from the planting operation shall be removed and 
disposed of off the site.  Adjacent paved areas shall be cleared.

3.10   PLANT ESTABLISHMENT PERIOD
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3.10.1   Commencement

On completion of the last day of the planting operation, the plant 
establishment period for maintaining installed plants in a healthy growing 
condition shall commence and shall be in effect for the remaining contract 
time period not to exceed 12 months.  When the planting operation extends 
over more than one season or there is a variance to the planting times, 
plant establishment periods shall be established for the work completed, as 
directed.  Written calendar time period shall be furnished to the 
Contracting Officer for the beginning of the plant establishment period.  
When there is more than one plant establishment period, describe the 
boundaries of the planted area covered for each period.

3.10.2   Maintenance During Establishment Period

3.10.2.1   General

Maintenance of plants shall include straightening plants, tightening stakes 
and guying material, repairing tree wrapping, protecting plant areas from 
erosion, maintaining erosion control material, supplementing mulch, 
accomplishing wound dressing, removing dead or broken tip growth by 
pruning, maintaining edging of beds, checking for girdling of plants and 
maintaining plant labels, watering, weeding, removing and replacing 
unhealthy plants.

3.10.2.2   Water

The plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  An adequate supply of moisture is estimated 
to be the equivalent of one inch of absorbed water per week delivered in 
the form of natural rain or augmented as required by periodic waterings.  
Run-off, puddling and wilting shall be prevented.

3.10.2.3   Weeding

Grass and weeds in earth saucers and plant beds shall not be allowed to 
reach a height of 3 inches (80 mm) before being completely removed, 
including the root growth.

3.10.2.4   Unhealthy Plants

A plant shall be considered unhealthy or dead when the main leader has died 
back, or 25 percent of the crown is dead.  Determine the cause for an 
unhealthy plant.  Unhealthy or dead plants shall be removed immediately and 
shall be replaced as soon as seasonal conditions permit.

3.10.2.5   Fertilizing

The plants shall be topdressed at least once during the period of 
establishment with dry fertilizer at the rate as determined by soil test.  
Dry fertilizer adhering to plants shall be flushed off.  The application 
shall be timed prior to the advent of winter dormancy.

3.10.2.6   Settlement

Topsoil shall be added to maintain grade and to maintain earth saucers.  
Serious settlement affecting the setting of the plant in relation to the 
depth at which it was grown requires replanting in accordance with 
paragraph INSTALLATION.
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3.10.2.7   Pesticide Treatment

Treatment for diseases or pest shall be in accordance with paragraph 
APPLICATION OF PESTICIDE MATERIAL.

3.10.2.8   Maintenance Report

A written record shall be furnished to the Contracting Officer of the 
maintenance work performed, the quality of plant losses, cause for plant 
loss and replacements made on each site visit.

3.10.2.9   Maintenance Instructions

Written instructions shall be furnished to the Contracting Officer for 
year-round care of installed plants.

3.10.3   Replacement Plants

Plants shall be provided for replacement in accordance with paragraph 
PLANTS.  Replacement plants shall be installed in accordance with paragraph 
 INSTALLATION.  No extended plant establishment period Shall be required 
for replacement plants.  A plant will be replaced in accordance with 
paragraph WARRANTY.

3.11   FINAL ACCEPTANCE

3.11.1   Preliminary Inspection

Prior to the completion of the contract the plant establishment period or 
whichever occurs first a preliminary inspection shall be held by the 
Contracting Officer.  Time for the inspection will be established in 
writing.  The quantity and type of plants installed and the acceptability 
of the plants in accordance with the plant establishment period shall be 
determined.

3.11.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected.  
Time for the inspection shall be established in writing.  Acceptance of the 
planting operation is subject to the guarantee of plant growth.

        -- End of Section --
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SECTION 03100

STRUCTURAL CONCRETE FORMWORK
11/88

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 347R (1994) Guide to Formwork for Concrete

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4 (1995) Basic Hardboard

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1983) Construction and Industrial Plywood

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Design; GA.

Design analysis and calculations for form design and methodology used in 
the design.

Concrete Formwork; FIO.

Manufacturer's data including literature describing form materials, 
accessories, and form releasing agents.

SD-04 Drawings

Concrete Formwork; FIO.

Drawings showing details of formwork including, dimensions of fiber voids, 
joints, supports, studding and shoring, and sequence of form and shoring 
removal.

SD-06 Instructions

Form Releasing Agents; FIO.
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Manufacturer's recommendation on method and rate of application of form 
releasing agents.

1.3   DESIGN

Formwork shall be designed in accordance with methodology of ACI 347R for 
anticipated loads, lateral pressures, and stresses.  Forms shall be capable 
of producing a surface which meets the requirements of the class of finish 
specified in Section  03300 CAST-IN-PLACE STRUCTURAL CONCRETE.  Forms shall 
be capable of withstanding the pressures resulting from placement and 
vibration of concrete.

1.4   STORAGE AND HANDLING

Fiber voids shall be stored above ground level in a dry location.  Fiber 
voids shall be kept dry until installed and overlaid with concrete.

PART 2   PRODUCTS

2.1   FORM MATERIALS

2.1.1   Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels 
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II. 
Other form materials or liners may be used provided the smoothness and 
appearance of concrete produced will be equivalent to that produced by the 
plywood concrete form panels.  Forms for round columns shall be the 
prefabricated seamless type.

2.1.2   Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood 
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II; 
tempered concrete form hardboard conforming to AHA A135.4; other approved 
concrete form material; or steel, except that steel lining on wood 
sheathing shall not be used.  Forms for round columns may have one vertical 
seam.

2.1.3   Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed 
against earth, shall be wood or steel or other approved concrete form 
material.

2.1.4   Omitted.
2.1.5   Omitted

2.1.6   Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable 
or internal disconnecting or snap-off type, and shall be of a design that 
will not permit form deflection and will not spall concrete upon removal.  
Solid backing shall be provided for each tie.  Except where removable tie 
rods are used, ties shall not leave holes in the concrete surface less than 
1/4 inch nor more than 1 inch deep and not more than 1 inch in diameter.  
Removable tie rods shall be not more than 1-1/2 inches in diameter.

2.1.7   Form Releasing Agents
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Form releasing agents shall be commercial formulations that will not bond 
with, stain or adversely affect concrete surfaces.  Agents shall not impair 
subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or curing 
compounds.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Formwork

Forms shall be mortar tight, properly aligned and adequately supported to 
produce concrete surfaces meeting the surface requirements specified in 
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE and conforming to 
construction tolerance given in TABLE 1.  Where concrete surfaces are to 
have a Class A or Class B finish, joints in form panels shall be arranged 
as approved.  Where forms for continuous surfaces are placed in successive 
units, care shall be taken to fit the forms over the completed surface so 
as to obtain accurate alignment of the surface and to prevent leakage of 
mortar.  Forms shall not be reused if there is any evidence of surface wear 
and tear or defects which would impair the quality of the surface.  
Surfaces of forms to be reused shall be cleaned of mortar from previous 
concreting and of all other foreign material before reuse.  Form ties that 
are to be completely withdrawn shall be coated with a nonstaining bond 
breaker.

3.2   CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be 
chamfered, beveled, or rounded by moldings placed in the forms.

3.3   COATING

Forms for Class A and Class B finished surfaces shall be coated with a form 
releasing agent before the form or reinforcement is placed in final 
position.  The coating shall be used as recommended in the manufacturer's 
printed or written instructions.  Forms for Class C and D finished surfaces 
may be wet with water in lieu of coating immediately before placing 
concrete, except that in cold weather with probable freezing temperatures 
coating shall be mandatory.  Surplus coating on form surfaces and coating 
on reinforcing steel and construction joints shall be removed before 
placing concrete.

3.4   REMOVAL OF FORMS

Forms shall be removed in a manner that will prevent injury to the concrete 
and ensure the complete safety of the structure.  Formwork for columns, 
walls, side of beams and other parts not supporting the weight of concrete 
may be removed when the concrete has attained sufficient strength to resist 
damage from the removal operation but not before at least 24 hours has 
elapsed since concrete placement.  Supporting forms and shores shall not be 
removed from beams, floors and walls until the structural units are strong 
enough to carry their own weight and any other construction or natural 
loads.  In no case will supporting forms or shores be removed before the 
concrete strength has reached 70 percent of design strengths as determined 
by field cured cylinders or other approved methods.  This strength shall be 
demonstrated by job-cured test specimens, and by a structural analysis 
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considering the proposed loads in relation to these test strengths and the 
strength of forming and shoring system.  The job-cured test specimens for 
form removal purposes shall be provided in numbers as directed and shall be 
in addition to those required for concrete quality control.  The specimens 
shall be removed from molds at the age of 24 hours and shall receive, 
insofar as possible, the same curing and protection as the structures they 
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

  1.  Variations from the plumb:     In any 10 feet of length ----- 1/4 inch

    a.  In the lines and surfaces    Maximum for entire length -----  1 inch
        of columns, piers, walls
        and in arises

    b.  For exposed corner columns,  In any 20 feet of length ----- 1/4 inch
        control-joint grooves, and   Maximum for entire length ---- 1/2 inch
        other conspicuous lines

  2.  Variation from the level or    In any 10 feet of length ----- 1/4 inch
      from the grades indicated on   In any bay or in any 20 feet of
      the drawings:                  length ----------------------- 3/8 inch

    a.  In slab soffits, ceilings,   Maximum for entire length ---- 3/4 inch
        beam soffits, and in arises,
        measured before removal of
        supporting shores

    b.  In exposed lintels, sills,   In any bay or in any 20 feet of
        parapets, horizontal         length ----------------------- 1/4 inch
        grooves, and other           Maximum for entire length ---- 1/2 inch
        conspicuous lines

  3.  Variation of the linear        In any 20 feet --------------- 1/2 inch
      building lines from            Maximum ------------------------ 1 inch
      established position in plan

  4.  Variation of distance          1/4 inch per 10 feet of distance, but
      between walls, columns,        not more than 1/2 inch in any one bay,
      partitions                     and not more than 1 inch total variation

  5.  Variation in the sizes and     Minus ------------------------ 1/4 inch
      locations of sleeves, floor    Plus ------------------------- 1/2 inch
      openings, and wall opening

  6.  Variation in cross-sectional   Minus ------------------------ 1/4 inch
      dimensions of columns and      Plus ------------------------- 1/2 inch
      beams and in the thickness
      of slabs and walls

  7.  Footings:

    a.  Variation of dimensions      Minus ------------------------ 1/2 inch
        in plan                      Plus ------------------------- 2 inches
        when formed or plus 3 inches
        when placed against unformed
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TABLE 1

TOLERANCES FOR FORMED SURFACES
        excavation

    b.  Misplacement of              2 percent of the footing width in the
        eccentricity                 direction of misplacement but not more
                                     than -------------------------- 2 inches

    c.  Reduction in thickness       Minus ------------------------ 5 percent
                                     of specified thickness

  8.  Variation in steps:            Riser ------------------------- 1/8 inch

    a.  In a flight of stairs        Tread ------------------------- 1/4 inch

    b.  In consecutive steps         Riser ------------------------ 1/16 inch
                                     Tread ------------------------  1/8 inch
        -- End of Section --
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SECTION 03200

CONCRETE REINFORCEMENT
09/97

PART 1   GENERAL
 
1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 318/318R (1995) Building Code Requirements for 
Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 82 (1995a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 675/A 675M (1990a; R 1995) Steel Bars, Carbon, 
Hot-Wrought, Special Quality, Mechanical 
Properties

ASTM A 706/A 706M (1995b) Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 767/A 767M (1995) Zinc-Coated (Galvanized) Steel Bars 
in Concrete Reinforcement

ASTM A 775/A 775M (1996) Epoxy-Coated Reinforcement Steel 
Bars

ASTM A 884/A 884M (1996a) Epoxy-Coated Steel Wire and Welded 
Wire Fabric for Reinforcement

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1992) Structural Welding Code - 
Reinforcing Steel

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
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CRSI MSP-1 (1996) Manual of Standard Practice

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Concrete Reinforcement System; GA.

Detail drawings showing reinforcing steel placement, schedules, sizes, 
grades, and splicing and bending details.  Drawings shall show support 
details including types, sizes and spacing.

SD-08 Statements

Welding; FIO.

A list of qualified welders names.

SD-13 Certificates

Reinforcing Steel; FIO.

Certified copies of mill reports attesting that the reinforcing steel 
furnished contains no less than 25 percent recycled scrap steel and meets 
the requirements specified herein, prior to the installation of reinforcing 
steel.

1.3   WELDING

Welders shall be qualified in accordance with AWS D1.4.  Qualification test 
shall be performed at the worksite and the Contractor shall notify the 
Contracting Officer 24 hours prior to conducting tests.  Special welding 
procedures and welders qualified by others may be accepted as permitted by 
AWS D1.4.

1.4   DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms, 
skids, or other supports.

PART 2   PRODUCTS

2.1   DOWELS

Dowels shall conform to ASTM A 675/A 675M, Grade 80.  Steel pipe conforming 
to ASTM A 53, Schedule 80, may be used as dowels provided the ends are 
closed with metal or plastic inserts or with mortar.

2.2   OMITTED

2.3   REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615/A 615M or 
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ASTM A 706/A 706M, grades and sizes as indicated.  Cold drawn wire used for 
spiral reinforcement shall conform to ASTM A 82.  In highly corrosive 
environments or when directed by the Contracting Officer, reinforcing steel 
shall conform to ASTM A 767/A 767M or ASTM A 775/A 775M as appropriate.

2.4   WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 185.  When directed by the 
Contracting Officer for special applications, welded wire fabric shall 
conform to ASTM A 884/A 884M.

2.5   WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.

2.6   SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in 
accordance with CRSI MSP-1 and shall be steel or precast concrete blocks.  
Precast concrete blocks shall have wire ties and shall be not less than  4 
inches square when supporting reinforcement on ground.  Precast concrete 
block shall have compressive strength equal to that of the surrounding 
concrete.  Where concrete formed surfaces will be exposed to weather or 
where surfaces are to be painted, steel supports within  1/2 inch of 
concrete surface shall be galvanized, plastic protected or of stainless 
steel.  Concrete supports used in concrete exposed to view shall have the 
same color and texture as the finish surface.  For slabs on grade, supports 
shall be precast concrete blocks, plastic coated steel fabricated with 
bearing plates, or specifically designed wire-fabric supports fabricated of 
plastic.

PART 3   EXECUTION
 
3.1   REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall 
conform to the requirements of  ACI 318/318R.   Reinforcement shall be cold 
bent unless otherwise authorized.  Bending may be accomplished in the field 
or at the mill.  Bars shall not be bent after embedment in concrete.  
Safety caps shall be placed on all exposed ends of vertical concrete 
reinforcement bars that pose a danger to life safety.   Wire tie ends shall 
face away from the forms.

3.1.1   Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other 
deleterious coating that could reduce bond with the concrete.   
Reinforcement shall be placed in accordance with  ACI 318/318R at locations 
shown plus or minus one bar diameter.   Reinforcement shall not be 
continuous through expansion joints and shall be as indicated through 
construction or contraction joints.  Concrete coverage shall be as 
indicated or as required by  ACI 318/318R.  If bars are moved more than one 
bar diameter to avoid interference with other reinforcement, conduits or 
embedded items, the resulting arrangement of bars, including additional 
bars required to meet structural requirements, shall be approved before 
concrete is placed.

3.1.2   Splicing
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Splices of reinforcement shall conform to  ACI 318/318R and shall be made 
only as required or indicated.  Splicing shall be by lapping or by 
mechanical or welded butt connection; except that lap splices shall not be 
used for bars larger than No. 11 unless otherwise indicated.  Welding shall 
conform to AWS D1.4.  Welded butt splices shall be full penetration butt 
welds.  Lapped bars shall be placed in contact and securely tied or spaced 
transversely apart to permit the embedment of the entire surface of each 
bar in concrete.  Lapped bars shall not be spaced farther apart than 
one-fifth the required length of lap or  6 inches. Mechanical butt splices 
shall be in accordance with the recommendation of the manufacturer of the 
mechanical splicing device.  Butt splices shall develop 125 percent of the 
specified minimum yield tensile strength of the spliced bars or of the 
smaller bar in transition splices.  Bars shall be flame dried before butt 
splicing.   Adequate jigs and clamps or other devices shall be provided to 
support, align, and hold the longitudinal centerline of the bars to be butt 
spliced in a straight line.

3.2   WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in 
slabs on grade shall be continuous between expansion, construction, and 
contraction joints.  Fabric placement at joints shall be as indicated.
Lap splices shall be made in such a way that the overlapped area equals the 
distance between the outermost crosswires plus  2 inches. Laps shall be 
staggered to avoid continuous laps in either direction.   Fabric shall be 
wired or clipped together at laps at intervals not to exceed  4 feet.  
Fabric shall be positioned by the use of supports.

3.3   DOWEL INSTALLATION

Dowels shall be installed in slabs on grade at locations indicated and at 
right angles to joint being doweled.  Dowels shall be accurately positioned 
and aligned parallel to the finished concrete surface before concrete 
placement.  Dowels shall be rigidly supported during concrete placement.  
One end of dowels shall be coated with a bond breaker.

    -- End of Section --
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SECTION 03300

CAST-IN-PLACE STRUCTURAL CONCRETE
09/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 117/117R (1990; Errata) Standard Tolerances for 
Concrete Construction and Materials

ACI 211.1 (1991) Standard Practice for Selecting 
Proportions for Normal, Heavyweight, and 
Mass Concrete

ACI 214.3R (1988) Simplified Version of the 
Recommended Practice for Evaluation of 
Strength Test Results 

ACI 301 (1996) Standard Specifications for 
Structural Concrete

ACI 305R (1991) Hot Weather Concreting

ACI 318/318R (1995) Building Code Requirements for 
Reinforced Concrete

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
               (AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 31 (1991) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 42 (1994) Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete 
(Using Simple Beam With Third-Point 
Loading)
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ASTM C 94 (1996) Ready-Mixed Concrete

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 150 (1995) Portland Cement

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sampling Freshly Mixed Concrete

ASTM C 192 (1990a) Making and Curing Concrete Test 
Specimens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Admixtures for 
Concrete

ASTM C 309 (1995) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 552 (1991) Cellular Glass Thermal Insulation

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 595 (1995a) Blended Hydraulic Cements

ASTM C 618 (1996a) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Portland Cement Concrete

ASTM C 881 (1990) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM C 937 (1980; R 1991) Grout Fluidifier for 
Preplaced-Aggregate Concrete

ASTM C 989 (1994a) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars

ASTM C 1017 (1992) Chemical Admixtures for Use in 
Producing Flowing Concrete

ASTM C 1059 (1991) Latex Agents for Bonding Fresh to 
Hardened Concrete

ASTM C 1064 (1986; R 1993) Temperature of Freshly 
Mixed Portland Cement Concrete
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ASTM C 1077 (1995a) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM C 1107 (1991a) Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink)

ASTM C 1240 (1995) Silica Fume for Use in Hydraulic 
Cement Concrete and Mortar

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

CORPS OF ENGINEERS (COE)

COE CRD-C 94 (1995) Surface Retarders

COE CRD-C 104 (1980) Method of Calculation of the 
Fineness Modulus of Aggregate

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency 
and Amplitude of Vibrators for Concrete

COE CRD-C 540 (1971; R 1981) Standard Specification for 
Nonbituminous Inserts for Contraction 
Joints in Portland Cement Concrete 
Airfield Pavements, Sawable Type

COE CRD-C 572 (1974) Corps of Engineers Specifications 
for Polyvinylchloride Waterstop

NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)

NRMCA TMMB-01 (1992) Truck Mixer Agitator and Front 
Discharge Concrete Carrier Standards of 
the Truck Mixer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Plant Standards

NRMCA QC 3 (1984) Quality Control Manual:  Section 3, 
Plant Certifications Checklist: 
Certification of Ready Mixed Concrete 
Production Facilities

1.2   OMITTED

1.3   LUMP SUM CONTRACT
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Under this type of contract concrete items will be paid for by lump sum and 
will not be measured.  The work covered by these items consists of 
furnishing all concrete materials, reinforcement, miscellaneous embedded 
materials, and equipment, and performing all labor for the forming, 
manufacture, transporting, placing, finishing, curing, and protection of 
concrete in these structures.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Mixture Proportions; GA.

The results of trial mixture design studies along with a statement giving 
the maximum nominal coarse aggregate size and the proportions of 
ingredients that will be used in the manufacture of each strength or class 
of concrete, at least 14 days prior to commencing concrete placing 
operations.  Aggregate weights shall be based on the saturated surface dry 
condition.  The statement shall be accompanied by test results from an 
approved independent commercial testing laboratory, showing that mixture 
design studies have been made with materials proposed for the project and 
that the proportions selected will produce concrete of the qualities 
indicated.  No substitutions shall be made in the materials used in the 
mixture design studies without additional tests to show that the quality of 
the concrete is satisfactory.

SD-09 Reports

Testing and Inspection for Contractor Quality Control; GA.

Certified copies of laboratory test reports, including mill tests and all 
other test data, for portland cement, blended cement, pozzolan, ground 
granulated blast furnace slag, silica fume, aggregate, admixtures, and 
curing compound proposed for use on this project.

1.5   QUALIFICATIONS

Contractor Quality Control personnel assigned to concrete construction 
shall be American Concrete Institute (ACI) Certified Workmen in one of the 
following grades or shall have written evidence of having completed similar 
qualification programs:

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Construction Inspector, Level II

The foreman or lead journeyman of the flatwork finishing crew shall have 
similar qualification for ACI Concrete Flatwork Technician/Finisher or 
equal, with written documentation.

1.6   OMITTED
1.7   OMITTED
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1.8   GENERAL REQUIREMENTS

1.8.1   Tolerances

Except as otherwise specified herein, tolerances for concrete batching, 
mixture properties, and construction as well as definition of terms and 
application practices shall be in accordance with ACI 117/117R.  Level and 
grade tolerance measurements of slabs shall be made as soon as possible 
after finishing; when forms or shoring are used, the measurements shall be 
made prior to removal.

1.8.1.1   Floors

For the purpose of this Section the following terminology correlation 
between ACI 117/117R and this Section shall apply:

       Floor Profile Quality
  Classification From ACI 117/117R        This Section
  --------------------------------------  -----------------------------

  Conventional Bullfloated                Same
  Conventional Straightedged              Same
  Flat                                    Float Finish or Trowel Finish
  Very Flat                               Same.  Use only with F-system

Levelness tolerance shall not apply where design requires floors to be 
sloped to drains or sloped for other reasons.

1.8.2   Strength Requirements and w/c Ratio

1.8.2.1   Strength Requirements

Specified compressive strength (f'c) shall be 20 MPa (3000 psi).

Concrete slabs on-grade shall have a 28-day flexural strength of [650] 
[_____] psi.  Concrete made with high-early strength cement shall have a 
7-day strength equal to the specified 28-day strength for concrete made 
with Type I or II portland cement.  Compressive strength shall be 
determined in accordance with ASTM C 39.  Flexural strength shall be 
determined in accordance with ASTM C 78.

a.  Evaluation of Concrete Compressive Strength.  Compressive strength 
specimens (6 by 12 inch cylinders) shall be fabricated by the 
Contractor and laboratory cured in accordance with ASTM C 31 and 
tested in accordance with ASTM C 39.  The strength of the concrete 
will be considered satisfactory so long as the average of all sets 
of three consecutive test results equals or exceeds the specified 
compressive strength f'c and no individual test result falls below 
the specified strength f'c by more than 500 psi.  A "test" is 
defined as the average of two companion cylinders, or if only one 
cylinder is tested, the results of the single cylinder test.  
Additional analysis or testing, including taking cores and/or load 
tests may be required at the Contractor's expense when the 
strength of the concrete in the structure is considered 
potentially deficient.

b.  Investigation of Low-Strength Compressive Test Results.  When any 
strength test of standard-cured test cylinders falls below the 
specified strength requirement by more than 500 psi or if tests of 
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field-cured cylinders indicate deficiencies in protection and 
curing, steps shall be taken to assure that the load-carrying 
capacity of the structure is not jeopardized.  When the strength 
of concrete in place is considered potentially deficient, cores 
shall be obtained and tested in accordance with ASTM C 42.  At 
least three representative cores shall be taken from each member 
or area of concrete in place that is considered potentially 
deficient.  The location of cores will be determined by the 
Contracting Officer to least impair the strength of the structure. 
 Concrete in the area represented by the core testing will be 
considered adequate if the average strength of the cores is equal 
to at least 85 percent of the specified strength requirement and 
if no single core is less than 75 percent of the specified 
strength requirement.  Non-destructive tests (tests other than 
test cylinders or cores) shall not be used as a basis for 
acceptance or rejection.  The Contractor shall perform the coring 
and repair the holes.  Cores will be tested by the Government.

c.  Load Tests.  If the core tests are inconclusive or impractical to 
obtain or if structural analysis does not confirm the safety of 
the structure, load tests may be directed by the Contracting 
Officer in accordance with the requirements of ACI 318/318R.  
Concrete work evaluated by structural analysis or by results of a 
load test as being understrength shall be corrected in a manner 
satisfactory to the Contracting Officer.  All investigations, 
testing, load tests, and correction of deficiencies shall be 
performed by and at the expense of the Contractor and must be 
approved by the Contracting Officer, except that if all concrete 
is found to be in compliance with the drawings and specifications, 
the cost of investigations, testing, and load tests will be at the 
expense of the Government.

d.  Evaluation of Concrete Flexural Strength.  Flexural strength 
specimens (beams) shall be fabricated by the Contractor and 
laboratory cured in accordance with ASTM C 31 and tested in 
accordance with ASTM C 78.  The strength of the concrete will be 
considered satisfactory so long as the average of all sets of 
three consecutive test results equals or exceeds the specified 
flexural strength and no individual test result falls below the 
specified flexural strength by more than  50 psi.A "test" is 
defined as the average of two companion beams.  Additional 
analysis or testing, including taking cores and/or load tests may 
be required at the Contractor's expense when the strength of the 
concrete in the slab is considered potentially deficient.

1.8.2.2   Water-Cement Ratio

Maximum water-cement ratio (w/c) for normal weight concrete shall be 0.50.

1.8.3   Air Entrainment

All normal weight concrete shall be air entrained to contain between 4 and 
7 percent total air, except that when the nominal maximum size coarse 
aggregate is 3/4 inch or smaller it shall be between 4.5 and 7.5 percent.  
Concrete with specified strength over 5000 psi may have 1.0 percent less 
air than specified above.  Specified air content shall be attained at point 
of placement into the forms.  Air content for normal weight concrete shall 
be determined in accordance with ASTM C 231.  
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1.8.4   Slump

Slump of the concrete, as delivered to the point of placement into the 
forms, shall be within 25 mm to 75 mm.  Slump shall be determined in 
accordance with ASTM C 143.

1.8.5   Concrete Temperature

The temperature of the concrete as delivered shall not exceed  90 degrees F.
When the ambient temperature during placing is  40 degrees F or less, or is 
expected to be at any time within 6 hours after placing, the temperature of 
the concrete as delivered shall be between  55 and 75 degrees F.

1.8.6   Size of Coarse Aggregate

The largest feasible nominal maximum size aggregate (NMSA) specified in 
paragraph AGGREGATES shall be used in each placement.  However, nominal 
maximum size of aggregate shall not exceed any of the following: 
three-fourths of the minimum cover for reinforcing bars, three-fourths of 
the minimum clear spacing between reinforcing bars, one-fifth of the 
narrowest dimension between sides of forms, or one-third of the thickness 
of slabs or toppings.

1.8.7   Special Properties and Products

Concrete may contain admixtures other than air entraining agents, such as 
water reducers, superplasticizers, or set retarding agents to provide 
special properties to the concrete, if specified or approved.  Any of these 
materials to be used on the project shall be used in the mix design studies.

1.9   MIXTURE PROPORTIONS

Concrete shall be composed of portland cement, other cementitious and 
pozzolanic materials as specified, aggregates, water and admixtures as 
specified.

1.9.1   Proportioning Studies for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements for various classes and types of concrete specified shall be 
the responsibility of the Contractor.  Except as specified for flexural 
strength concrete, mixture proportions shall be based on compressive 
strength as determined by test specimens fabricated in accordance with ASTM 
C 192 and tested in accordance with ASTM C 39.  Samples of all materials 
used in mixture proportioning studies shall be representative of those 
proposed for use in the project and shall be accompanied by the 
manufacturer's or producer's test reports indicating compliance with these 
specifications.  Trial mixtures having proportions, consistencies, and air 
content suitable for the work shall be made based on methodology described 
in ACI 211.1, using at least three different water-cement ratios for each 
type of mixture, which will produce a range of strength encompassing those 
required for each class and type of concrete required on the project.  The 
maximum water-cement ratios required in the paragraph Maximum Allowable w/c 
Ratio will be the equivalent water-cement ratio as determined by conversion 
from the weight ratio of water to cement plus pozzolan, silica fume, and 
ground granulated blast furnace slag (GGBF slag) by the weight equivalency 
method as described in ACI 211.1.  In the case where silica fume or GGBF 
slag is used, the weight of the silica fume and GGBF slag shall be included 
in the equations in ACI 211.1 for the term P, which is used to denote the 
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weight of pozzolan.  If pozzolan is used in the concrete mixture, the 
minimum pozzolan content shall be 15 percent by weight of the total 
cementitious material, and the maximum shall be 35 percent.  Laboratory 
trial mixtures shall be designed for maximum permitted slump and air 
content.  Separate sets of trial mixture studies shall be made for each 
combination of cementitious materials and each combination of admixtures 
proposed for use.  No combination of either shall be used until proven by 
such studies, except that, if approved in writing and otherwise permitted 
by these specifications, an accelerator or a retarder may be used without 
separate trial mixture study.  Separate trial mixture studies shall also be 
made for concrete for any conveying or placing method proposed which 
requires special properties and for concrete to be placed in unusually 
difficult placing locations.  The temperature of concrete in each trial 
batch shall be reported.  For each water-cement ratio, at least three test 
cylinders for each test age shall be made and cured in accordance with ASTM 
C 192.  They shall be tested at 7 and 28 days in accordance with ASTM C 39. 
 From these test results, a curve shall be plotted showing the relationship 
between water-cement ratio and strength for each set of trial mix studies.  
In addition, a curve shall be plotted showing the relationship between 7 
day and 28 day strengths.  Each mixture shall be designed to promote easy 
and suitable concrete placement, consolidation and finishing, and to 
prevent segregation and excessive bleeding.

1.9.2   Proportioning Studies for Flexural Strength Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements shall conform to the requirements specified in paragraph 
Proportioning Studies for Normal Weight Concrete, except that proportions 
shall be based on flexural strength as determined by test specimens (beams) 
fabricated in accordance with ASTM C 192 and tested in accordance with ASTM 
C 78.  Procedures given in ACI 211.1 shall be modified as necessary to 
accommodate flexural strength.

1.9.3   Omitted. 

1.9.4   Average Compressive Strength Required for Mixtures

The mixture proportions selected during mixture design studies shall 
produce a required average compressive strength (f'cr) exceeding the 
specified compressive strength (f'c) by the amount indicated below.  This 
required average compressive strength, f'cr, will not be a required 
acceptance criteria during concrete production.  However, whenever the 
daily average compressive strength at 28 days drops below f'cr during 
concrete production, or daily average 7-day strength drops below a strength 
correlated with the 28-day f'cr, the mixture shall be adjusted, as 
approved, to bring the daily average back up to f'cr.  During production, 
the required f'cr shall be adjusted, as appropriate, based on the standard 
deviation being attained on the job.

1.9.4.1   Computations from Test Records

Where a concrete production facility has test records, a standard deviation 
shall be established in accordance with the applicable provisions of ACI 
214.3R.  Test records from which a standard deviation is calculated shall 
represent materials, quality control procedures, and conditions similar to 
those expected; shall represent concrete produced to meet a specified 
strength or strengths (f'c) within  1,000 psi of that specified for 
proposed work; and shall consist of at least 30 consecutive tests.  A 
strength test shall be the average of the strengths of two cylinders made 
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from the same sample of concrete and tested at 28 days.  Required average 
compressive strength f'cr used as the basis for selection of concrete 
proportions shall be the larger of the equations that follow using the 
standard deviation as determined above:

f'cr = f'c + where units are in psi

f'cr = f'c + 2.33S - 500 where units are in psi

Where S = standard deviation

Where a concrete production facility does not have test records meeting the 
requirements above but does have a record based on 15 to 29 consecutive 
tests, a standard deviation shall be established as the product of the 
calculated standard deviation and a modification factor from the following 
table:

                                 MODIFICATION FACTOR
       NUMBER OF TESTS           FOR STANDARD DEVIATION

           15                           1.16
           20                           1.08
           25                           1.03
        30 or more                      1.00

1.9.4.2   Computations without Previous Test Records

When a concrete production facility does not have sufficient field strength 
test records for calculation of the standard deviation, the required 
average strength f'cr shall be determined as follows:

a.  If the specified compressive strength f'c is less than 3,000 psi,

f'cr = f'c + 1000 psi

b.  If the specified compressive strength f'c is 3,000 to 5,000 psi,

f'cr = f'c + 1,200 psi

c.  If the specified compressive strength f'c is over 5,000 psi,

f'cr = f'c + 1,400 psi

1.9.5   Average Flexural Strength Required for Mixtures

The mixture proportions selected during mixture design studies for flexural 
strength mixtures and the mixture used during concrete production shall be 
designed and adjusted during concrete production as approved, except that 
the overdesign for average flexural strength shall simply be 15 percent 
greater than the specified flexural strength at all times.

1.10   STORAGE OF MATERIALS

Cement and other cementitious materials shall be stored in weathertight 
buildings, bins, or silos which will exclude moisture and contaminants and 
keep each material completely separated.  Aggregate stockpiles shall be 
arranged and used in a manner to avoid excessive segregation and to prevent 
contamination with other materials or with other sizes of aggregates.  
Aggregate shall not be stored directly on ground unless a sacrificial layer 

SECTION 03300  Page 12



ADAL Family Service Center 98B36

is left undisturbed.  Reinforcing bars and accessories shall be stored 
above the ground on platforms, skids or other supports.  Other materials 
shall be stored in such a manner as to avoid contamination and 
deterioration.  Admixtures which have been in storage at the project site 
for longer than 6 months or which have been subjected to freezing shall not 
be used unless retested and proven to meet the specified requirements.  
Materials shall be capable of being accurately identified after bundles or 
containers are opened.

1.11   GOVERNMENT ASSURANCE INSPECTION AND TESTING

Day-to day inspection and testing shall be the responsibility of the 
Contractor Quality Control (CQC) staff.  However, representatives of the 
Contracting Officer can and will inspect construction as considered 
appropriate and will monitor operations of the Contractor's CQC staff.  
Government inspection or testing will not relieve the Contractor of any of 
his CQC responsibilities.

1.11.1   Materials

The Government will sample and test aggregates, cementitious materials, 
other materials, and concrete to determine compliance with the 
specifications as considered appropriate.  The Contractor shall provide 
facilities and labor as may be necessary for procurement of representative 
test samples.  Samples of aggregates will be obtained at the point of 
batching in accordance with ASTM D 75.  Other materials will be sampled 
from storage at the jobsite or from other locations as considered 
appropriate.  Samples may be placed in storage for later testing when 
appropriate.

1.11.2   Fresh Concrete

Fresh concrete will be sampled as delivered in accordance with ASTM C 172 
and tested in accordance with these specifications, as considered necessary.

1.11.3   Hardened Concrete

Tests on hardened concrete will be performed by the Government when such 
tests are considered necessary.

1.11.4   Inspection

Concrete operations may be tested and inspected by the Government as the 
project progresses.  Failure to detect defective work or material will not 
prevent rejection later when a defect is discovered nor will it obligate 
the Government for final acceptance.

PART 2   PRODUCTS

2.1   CEMENTITIOUS MATERIALS

Cementitious Materials shall be portland cement, portland-pozzolan cement, 
portland blast-furnace slag cement, or portland cement in combination with 
pozzolan or ground granulated blast furnace slag or silica fume and shall 
conform to appropriate specifications listed below.  Use of cementitious 
materials in concrete which will have surfaces exposed in the completed 
structure shall be restricted so there is no change in color, source, or 
type of cementitious material.
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2.1.1   Portland Cement

ASTM C 150, Type I low alkali with a maximum 15 percent amount of 
tricalcium aluminate.

2.1.2   Omitted.

2.1.3   Blended Cements

ASTM C 595, Type IP.

2.1.4   Pozzolan (Fly Ash)

ASTM C 618, Class C with the optional requirements for multiple factor, 
drying shrinkage, and uniformity from Table 2A of ASTM C 618.  If pozzolan 
is used, it shall never be less than 15 percent nor more than 35 percent by 
weight of the total cementitious material.

2.1.5   Ground Granulated Blast-Furnace (GGBF) Slag

ASTM C 989, Grade 120.

2.1.6   Silica Fume

Silica fume shall conform to ASTM C 1240.  Available alkalies shall conform 
to the optimal limit given in Table 2 of ASTM C 1240.  Silica fume may be 
furnished as a dry, densified material or as a slurry.  In accordance with 
paragraph Technical Service for Specialized Concrete, the Contractor shall 
provide at no cost to the Government the services of a manufacturer's 
technical representative experienced in mixing, proportioning, placement 
procedures, and curing of concrete containing silica fume.

2.2   AGGREGATES

Aggregates shall conform to the following.

2.2.1   Fine Aggregate

Fine aggregate shall conform to the quality and gradation requirements of 
ASTM C 33.

2.2.2   Coarse Aggregate

Coarse aggregate shall conform to ASTM C 33, Class 5S, size designation #58.

2.3   CHEMICAL ADMIXTURES

Chemical admixtures, when required or permitted, shall conform to the 
appropriate specification listed.  Admixtures shall be furnished in liquid 
form and of suitable concentration for easy, accurate control of dispensing.

2.3.1   Air-Entraining Admixture

ASTM C 260 and shall consistently entrain the air content in the specified 
ranges under field conditions.

2.3.2   Accelerating Admixture

ASTM C 494, Type C or E, except that calcium chloride or admixtures 
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containing calcium chloride shall not be used.

2.3.3   Water-Reducing or Retarding Admixture

ASTM C 494, Type A, B, or D, except that the 6-month and 1-year compressive 
and flexural strength tests are waived.

2.3.4   High-Range Water Reducer

ASTM C 494, Type F or G, except that the 6-month and 1-year strength 
requirements are waived.  The admixture shall be used only when approved in 
writing, such approval being contingent upon particular mixture control as 
described in the Contractor's Quality Control Plan and upon performance of 
separate mixture design studies.

2.3.5   Surface Retarder

COE CRD-C 94.

2.3.6   Expanding Admixture

Aluminum powder type expanding admixture conforming to ASTM C 937.

2.3.7   Other Chemical Admixtures

Chemical admixtures for use in producing flowing concrete shall comply with 
ASTM C 1017, Type I or II.  These admixtures shall be used only when 
approved in writing, such approval being contingent upon particular mixture 
control as described in the Contractor's Quality Control Plan and upon 
performance of separate mixture design studies.

2.4   CURING MATERIALS

2.4.1   Impervious-Sheet

Impervious-sheet materials shall conform to ASTM C 171, type optional, 
except, that polyethylene sheet shall not be used.

2.4.2   Membrane-Forming Compound

Membrane-Forming curing compound shall conform to ASTM C 309, Type 1-D or 
2, except that only a styrene acrylate or chlorinated rubber compound 
meeting Class B requirements shall be used for surfaces that are to be 
painted or are to receive bituminous roofing, or waterproofing, or floors 
that are to receive adhesive applications of resilient flooring.  The 
curing compound selected shall be compatible with any subsequent paint, 
roofing, waterproofing, or flooring specified.  Nonpigmented compound shall 
contain a fugitive dye, and shall have the reflective requirements in ASTM 
C 309 waived.

2.4.3   Burlap and Cotton Mat

Burlap and cotton mat used for curing shall conform to AASHTO M 182.

2.5   WATER

Water for mixing and curing shall be fresh, clean, potable, and free of 
injurious amounts of oil, acid, salt, or alkali, except that non-potable 
water may be used if it meets the requirements of COE CRD-C 400.
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2.6   NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107, Grade A and shall be a 
commercial formulation suitable for the proposed application.

2.7   OMITTED.

2.8   LATEX BONDING AGENT

Latex agents for bonding fresh to hardened concrete shall conform to ASTM C 
1059.

2.9   EPOXY RESIN

Epoxy resins for use in repairs shall conform to ASTM C 881, Type V, Grade 
2.  Class as appropriate to the existing ambient and surface temperatures.

2.10   EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for the 
application.  Dovetail slots shall be galvanized steel.  Hangers for 
suspended ceilings shall be as specified in Section 09510 ACOUSTICAL 
CEILINGS.  Inserts for shelf angles and bolt hangers shall be of malleable 
iron or cast or wrought steel.

2.11   FLOOR HARDENER

Floor hardener shall be a colorless aqueous solution containing zinc 
silicofluoride, magnesium silicofluoride, or sodium silicofluoride.  These 
silicofluorides can be used individually or in combination.  Proprietary 
hardeners may be used if approved in writing by the Contracting Officer.

2.12   PERIMETER INSULATION

Perimeter insulation shall be polystyrene conforming to ASTM C 578, Type 
II; polyurethane conforming to ASTM C 591, Type II; or cellular glass 
conforming to ASTM C 552, Type I or IV.

2.13   VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of  6 
mils or other equivalent material having a vapor permeance rating not 
exceeding  0.5 perms as determined in accordance with ASTM E 96.

2.14   JOINT MATERIALS

2.14.1   Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preformed materials conforming to ASTM D 
1751

2.14.2   Contraction Joints in Slabs

Sawable type contraction joint inserts shall conform to COE CRD-C 540.  
Nonsawable joint inserts shall have sufficient stiffness to permit 
placement in plastic concrete without undue deviation from a straight line 
and shall conform to the physical requirements of COE CRD-C 540, with the 
exception of Section 3.4 "Resistance to Sawing".  Plastic inserts shall be 
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polyvinyl chloride conforming to the materials requirements of COE CRD-C 572.

PART 3   EXECUTION

3.1   PREPARATION FOR PLACING

Before commencing concrete placement, the following shall be performed.  
Surfaces to receive concrete shall be clean and free from frost, ice, mud, 
and water.  Forms shall be in place, cleaned, coated, and adequately 
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMWORK.  
Reinforcing steel shall be in place, cleaned, tied, and adequately 
supported, in accordance with Section 03200 CONCRETE REINFORCEMENT.  
Transporting and conveying equipment shall be in-place, ready for use, 
clean, and free of hardened concrete and foreign material.  Equipment for 
consolidating concrete shall be at the placing site and in proper working 
order.  Equipment and material for curing and for protecting concrete from 
weather or mechanical damage shall be at the placing site, in proper 
working condition and in sufficient amount for the entire placement.  When 
hot, windy conditions during concreting appear probable, equipment and 
material shall be at the placing site to provide windbreaks, shading, 
fogging, or other action to prevent plastic shrinkage cracking or other 
damaging drying of the concrete.

3.1.1   Foundations

3.1.1.1   Concrete on Earth Foundations

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is 
to be placed shall be clean, damp, and free from debris, frost, ice, and 
standing or running water.  Prior to placement of concrete, the foundation 
shall be well drained and shall be satisfactorily graded and uniformly 
compacted.

3.1.1.2   Omitted.

3.1.1.3   Excavated Surfaces in Lieu of Forms

Concrete for footings may be placed directly against the soil provided the 
earth or rock has been carefully trimmed, is uniform and stable, and meets 
the compaction requirements of Section 02225 EARTHWORK.  The concrete shall 
be placed without becoming contaminated by loose material, and the outline 
of the concrete shall be within the specified tolerances.

3.1.2   Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be 
prepared for receiving the next horizontal lift by cleaning the 
construction joint surface with either air-water cutting, sandblasting, 
high-pressure water jet, or other approved method.  Concrete at the side of 
vertical construction joints shall be prepared as approved by the 
Contracting Officer.  Air-water cutting shall not be used on formed 
surfaces or surfaces congested with reinforcing steel.  Regardless of the 
method used, the resulting surfaces shall be free from all laitance and 
inferior concrete so that clean surfaces of well bonded coarse aggregate 
are exposed and make up at least 10-percent of the surface area, 
distributed uniformly throughout the surface.  The edges of the coarse 
aggregate shall not be undercut.  The surface of horizontal construction 
joints shall be kept continuously wet for the first 12 hours during the 
24-hour period prior to placing fresh concrete.  The surface shall be 
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washed completely clean as the last operation prior to placing the next 
lift.  For heavy duty floors and two-course floors a thin coat of neat 
cement grout of about the consistency of thick cream shall be thoroughly 
scrubbed into the existing surface immediately ahead of the topping 
placing.  The grout shall be a 1:1 mixture of portland cement and sand 
passing the  No. 8 sieve.  The topping concrete shall be deposited before 
the grout coat has had time to stiffen.

3.1.2.1   Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the 
proper time and only on horizontal construction joints.  The air pressure 
used in the jet shall be  100 psi plus or minus, 10 psi, and the water 
pressure shall be just sufficient to bring the water into effective 
influence of the air pressure.  When approved by the Contracting Officer, a 
surface retarder complying with the requirements of COE CRD-C 94 may be 
applied to the surface of the lift in order to prolong the period of time 
during which air-water cutting is effective.  After cutting, the surface 
shall be washed and rinsed as long as there is any trace of cloudiness of 
the wash water.  Where necessary to remove accumulated laitance, coatings, 
stains, debris, and other foreign material, high-pressure waterjet or 
sandblasting shall be used as the last operation before placing the next 
lift.

3.1.2.2   High-Pressure Water Jet

A stream of water under a pressure of not less than  3,000 psi shall be 
used for cutting and cleaning.  Its use shall be delayed until the concrete 
is sufficiently hard so that only the surface skin or mortar is removed and 
there is no undercutting of coarse-aggregate particles.  If the waterjet is 
incapable of a satisfactory cleaning, the surface shall be cleaned by 
sandblasting.

3.1.2.3   Wet Sandblasting

Wet sandblasting shall be used after the concrete has reached sufficient 
strength to prevent undercutting of the coarse aggregate particles.  After 
wet sandblasting, the surface of the concrete shall then be washed 
thoroughly to remove all loose materials.

3.1.2.4   Waste Disposal

The method used in disposing of waste water employed in cutting, washing, 
and rinsing of concrete surfaces shall be such that the waste water does 
not stain, discolor, or affect exposed surfaces of the structures, or 
damage the environment of the project area.  The method of disposal shall 
be subject to approval.

3.1.2.5   Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded 
in an approved manner that will expose sound aggregate uniformly without 
damaging the concrete.  Laitance and loose particles shall be removed.  
Surfaces shall be thoroughly washed and shall be moist but without free 
water when concrete is placed.

3.1.3   Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete 
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floor slabs.  The greatest widths and lengths practicable shall be used to 
eliminate joints wherever possible.  Joints shall be lapped a minimum of  
12 inches.  Torn, punctured, or damaged vapor barrier material shall be 
removed and new vapor barrier shall be provided prior to placing concrete.  
For minor repairs, patches may be made using laps of at least  12 inches.  
Lapped joints shall be sealed and edges patched with pressure-sensitive 
adhesive or tape not less than 2 inches wide and compatible with the 
membrane.  Vapor barrier shall be placed directly on underlying subgrade, 
base course, or capillary water barrier, unless it consists of crushed 
material or large granular material which could puncture the vapor barrier. 
 In this case, the surface shall be choked with a light layer of sand, as 
approved, before placing the vapor barrier.  A  2 inch layer of compacted, 
clean concrete sand (fine aggregate) shall be placed on top of the vapor 
barrier before placing concrete.  Concrete placement shall be controlled so 
as to prevent damage to the vapor barrier, or any covering sand.

3.1.4   Perimeter Insulation

Perimeter insulation shall be installed at locations indicated.  Adhesive 
shall be used where insulation is applied to the interior surface of 
foundation walls and may be used for exterior application.

3.1.5   Embedded Items

Before placement of concrete, care shall be taken to determine that all 
embedded items are firmly and securely fastened in place as indicated on 
the drawings, or required.  Conduit and other embedded items shall be clean 
and free of oil and other foreign matter such as loose coatings or rust, 
paint, and scale.  The embedding of wood in concrete will be permitted only 
when specifically authorized or directed.  Voids in sleeves, inserts, and 
anchor slots shall be filled temporarily with readily removable materials 
to prevent the entry of concrete into voids.  Welding shall not be 
performed on embedded metals within  1 feet of the surface of the concrete. 
 Tack welding shall not be performed on or to embedded items.

3.2   OMITTED.

3.3   CONCRETE PRODUCTION, SMALL PROJECTS

Batch-type equipment shall be used for producing concrete.  Ready-mixed 
concrete shall be batched, mixed, and transported in accordance with ASTM C 
94, except as otherwise specified.  Truck mixers, agitators, and 
nonagitating transporting units shall comply with NRMCA TMMB-01.  Ready-mix 
plant equipment and facilities shall be certified in accordance with NRMCA 
QC 3.  Approved batch tickets shall be furnished for each load of 
ready-mixed concrete.  Site-mixed concrete shall be produced in accordance 
with ACI 301, and plant shall conform to NRMCA CPMB 100.

3.4   OMITTED
3.5   OMITTED.

3.6   TRANSPORTING CONCRETE TO PROJECT SITE

Concrete shall be transported to the placing site in truck mixers.

3.7   CONVEYING CONCRETE ON SITE

Concrete shall be conveyed from mixer or transporting unit to forms as 
rapidly as possible and within the time interval specified by methods which 
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will prevent segregation or loss of ingredients using following equipment.  
Conveying equipment shall be cleaned before each placement.

3.7.1   Buckets

The interior hopper slope shall be not less than 58 degrees from the 
horizontal, the minimum dimension of the clear gate opening shall be at 
least 5 times the nominal maximum-size aggregate, and the area of the gate 
opening shall not be less than  2 square feet.The maximum dimension of the 
gate opening shall not be greater than twice the minimum dimension.  The 
bucket gates shall be essentially grout tight when closed and may be 
manually, pneumatically, or hydraulically operated except that buckets 
larger than  2 cubic yardsshall not be manually operated.  The design of 
the bucket shall provide means for positive regulation of the amount and 
rate of deposit of concrete in each dumping position.

3.7.2   Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other 
conveying devices.  Transfer hoppers shall be capable of receiving concrete 
directly from delivery vehicles and shall have conical-shaped discharge 
features.  The transfer hopper shall be equipped with a hydraulically 
operated gate and with a means of external vibration to effect complete 
discharge.  Concrete shall not be held in nonagitating transfer hoppers 
more than 30 minutes.

3.7.3   Trucks

Truck mixers operating at agitating speed or truck agitators used for 
transporting plant-mixed concrete shall conform to the requirements of ASTM 
C 94.  Nonagitating equipment shall be used only for transporting 
plant-mixed concrete over a smooth road and when the hauling time is less 
than 15 minutes.  Bodies of nonagitating equipment shall be smooth, 
watertight, metal containers specifically designed to transport concrete, 
shaped with rounded corners to minimize segregation, and equipped with 
gates that will permit positive control of the discharge of the concrete.

3.7.4   Chutes

When concrete can be placed directly from a truck mixer, agitator, or 
nonagitating equipment, the chutes normally attached to this equipment by 
the manufacturer may be used.  A discharge deflector shall be used when 
required by the Contracting Officer.  Separate chutes and other similar 
equipment will not be permitted for conveying concrete.

3.7.5   Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniform flow of 
concrete from mixer to final place of deposit without segregation of 
ingredients or loss of mortar and shall be provided with positive means, 
such as discharge baffle or hopper , for preventing segregation of the 
concrete at the transfer points and the point of placing.  Belt conveyors 
shall be constructed such that the idler spacing shall not exceed  36 
inches.  The belt speed shall be a minimum of 300 feet per minute and a 
maximum of  750 feet per minute.  If concrete is to be placed through 
installed horizontal or sloping reinforcing bars, the conveyor shall 
discharge concrete into a pipe or elephant truck that is long enough to 
extend through the reinforcing bars.
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3.7.6   Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved.  The 
pumping equipment shall be piston or squeeze pressure type; pneumatic 
placing equipment shall not be used.  The pipeline shall be rigid steel 
pipe or heavy-duty flexible hose.  The inside diameter of the pipe shall be 
at least 3 times the nominal maximum-size coarse aggregate in the concrete 
mixture to be pumped but not less than  4 inches.  Aluminum pipe shall not 
be used.

3.8   PLACING CONCRETE

Mixed concrete shall be discharged within 1-1/2 hours or before the mixer 
drum has revolved 300 revolutions, whichever comes first after the 
introduction of the mixing water to the cement and aggregates.  When the 
concrete temperature exceeds  85 degrees F, the time shall be reduced to 45 
minutes.  Concrete shall be placed within 15 minutes after it has been 
discharged from the transporting unit.  Concrete shall be handled from 
mixer or transporting unit to forms in a continuous manner until the 
approved unit of operation is completed.  Adequate scaffolding, ramps and 
walkways shall be provided so that personnel and equipment are not 
supported by in-place reinforcement.  Placing will not be permitted when 
the sun, heat, wind, or limitations of facilities furnished by the 
Contractor prevent proper consolidation, finishing and curing.  Sufficient 
placing capacity shall be provided so that concrete can be kept free of 
cold joints.

3.8.1   Depositing Concrete

Concrete shall be deposited as close as possible to its final position in 
the forms, and there shall be no vertical drop greater than 5 feet except 
where suitable equipment is provided to prevent segregation and where 
specifically authorized.  Depositing of the concrete shall be so regulated 
that it will be effectively consolidated in horizontal layers not more than 
 12 inches thick, except that all slabs shall be placed in a single layer.  
Concrete to receive other construction shall be screeded to the proper 
level.  Concrete shall be deposited continuously in one layer or in layers 
so that fresh concrete is deposited on in-place concrete that is still 
plastic.  Fresh concrete shall not be deposited on concrete that has 
hardened sufficiently to cause formation of seams or planes of weakness 
within the section.  Concrete that has surface dried, partially hardened, 
or contains foreign material shall not be used.  When temporary spreaders 
are used in the forms, the spreaders shall be removed as their service 
becomes unnecessary.  Concrete shall not be placed in slabs over columns 
and walls until concrete in columns and walls has been in-place at least 
two hours or until the concrete begins to lose its plasticity.  Concrete 
for beams, girders, brackets, column capitals, haunches, and drop panels 
shall be placed at the same time as concrete for adjoining slabs.

3.8.2   Consolidation

Immediately after placing, each layer of concrete shall be consolidated by 
internal vibrators, except for slabs  4 inches thick or less. The vibrators 
shall at all times be adequate in effectiveness and number to properly 
consolidate the concrete; a spare vibrator shall be kept at the jobsite 
during all concrete placing operations.  The vibrators shall have a 
frequency of not less than 10,000 vibrations per minute, an amplitude of at 
least  0.025 inch, and the head diameter shall be appropriate for the 
structural member and the concrete mixture being placed.  Vibrators shall 
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be inserted vertically at uniform spacing over the area of placement.  The 
distance between insertions shall be approximately 1-1/2 times the radius 
of action of the vibrator so that the area being vibrated will overlap the 
adjacent just-vibrated area by a reasonable amount.  The vibrator shall 
penetrate rapidly to the bottom of the layer and at least  6 inches into 
the preceding layer if there is such.  Vibrator shall be held stationary 
until the concrete is consolidated and then vertically withdrawn slowly 
while operating.  Form vibrators shall not be used unless specifically 
approved and unless forms are constructed to withstand their use.  
Vibrators shall not be used to move concrete within the forms.  Slabs  4 
inches and less in thickness shall be consolidated by properly designed 
vibrating screeds or other approved technique.  Frequency and amplitude of 
vibrators shall be determined in accordance with COE CRD-C 521.  Grate 
tampers ("jitterbugs") shall not be used.

3.8.3   Cold Weather Requirements

Special protection measures, approved by the Contracting Officer, shall be 
used if freezing temperatures are anticipated before the expiration of the 
specified curing period.  The ambient temperature of the air where concrete 
is to be placed and the temperature of surfaces to receive concrete shall 
be not less than  40 degrees F.  The temperature of the concrete when 
placed shall be not less than  50 degrees F nor more than  75 degrees F.  
Heating of the mixing water or aggregates will be required to regulate the 
concrete placing temperature.  Materials entering the mixer shall be free 
from ice, snow, or frozen lumps.  Salt, chemicals or other materials shall 
not be incorporated in the concrete to prevent freezing.  Upon written 
approval, an accelerating admixture conforming to ASTM C 494, Type C or E 
may be used, provided it contains no calcium chloride.  Calcium chloride 
shall not be used.

3.8.4   Hot Weather Requirements

When the ambient temperature during concrete placing is expected to exceed  
85 degrees F, the concrete shall be placed and finished with procedures 
previously submitted and as specified herein.  The concrete temperature at 
time of delivery to the forms shall not exceed the temperature shown in the 
table below when measured in accordance with ASTM C 1064.  Cooling of the 
mixing water or aggregates or placing concrete in the cooler part of the 
day may be required to obtain an adequate placing temperature.  A retarder 
may be used, as approved, to facilitate placing and finishing.  Steel forms 
and reinforcements shall be cooled as approved prior to concrete placement 
when steel temperatures are greater than  120 degrees F.  Conveying and 
placing equipment shall be cooled if necessary to maintain proper 
concrete-placing temperature.

         Maximum Allowable Concrete Placing Temperature
         ______________________________________________

   Relative Humidity, Percent,      Maximum Allowable Concrete
         During Time of                 Temperature
      Concrete Placement                  Degrees
      __________________                  _______

         Greater than 60                    90 F
             40-60                          85 F
         Less than 40                       80 F

3.8.5   Prevention of Plastic Shrinkage Cracking
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During hot weather with low humidity, and particularly with appreciable 
wind, as well as interior placements when space heaters produce low 
humidity, the Contractor shall be alert to the tendency for plastic 
shrinkage cracks to develop and shall institute measures to prevent this.  
Particular care shall be taken if plastic shrinkage cracking is potentially 
imminent and especially if it has developed during a previous placement.  
Periods of high potential for plastic shrinkage cracking can be anticipated 
by use of Fig. 2.1.5 of ACI 305R.  In addition the concrete placement shall 
be further protected by erecting shades and windbreaks and by applying fog 
sprays of water, sprinkling, ponding or wet covering.  Plastic shrinkage 
cracks that occur shall be filled by injection of epoxy resin as directed, 
after the concrete hardens.  Plastic shrinkage cracks shall never be 
troweled over or filled with slurry.

3.9   JOINTS

Joints shall be located and constructed as indicated or approved.  Joints 
not indicated on the drawings shall be located and constructed to minimize 
the impact on the strength of the structure.  In general, such joints shall 
be located near the middle of the spans of supported slabs, beams, and 
girders unless a beam intersects a girder at this point, in which case the 
joint in the girder shall be offset a distance equal to twice the width of 
the beam.  Joints shall be at the tops of footings or floor slabs, unless 
otherwise approved.  Joints shall be perpendicular to the main 
reinforcement.  All reinforcement shall be continued across joints; except 
that reinforcement or other fixed metal items shall not be continuous 
through expansion joints, or through construction or contraction joints in 
slabs on grade.  Reinforcement shall be  2 inches clear from each joint.   
The perimeters of the slabs shall be free of fins, rough edges, spalling, 
or other unsightly appearance.  Reservoir for sealant for construction and 
contraction joints in slabs shall be formed to the dimensions shown on the 
drawings by removing snap-out joint-forming inserts, by sawing sawable 
inserts, or by sawing to widen the top portion of sawed joints.  

3.9.1   Construction Joints

For concrete other than slabs on grade, construction joints shall be 
located so that the unit of operation does not exceed that shown.  Concrete 
shall be placed continuously so that each unit is monolithic in 
construction.  Fresh concrete shall not be placed against adjacent hardened 
concrete until it is at least 24 hours old.  Construction joints shall be 
located as indicated or approved.  Where concrete work is interrupted by 
weather, end of work shift or other similar type of delay, location and 
type of construction joint shall be subject to approval of the Contracting 
Officer.  Unless otherwise indicated and except for slabs on grade, 
reinforcing steel shall extend through construction joints.  Construction 
joints in slabs on grade shall be keyed or doweled as shown.  Concrete 
columns, walls, or piers shall be in place at least 2 hours, or until the 
concrete begins to lose its plasticity, before placing concrete for beams, 
girders, or slabs thereon.  In walls having door or window openings, lifts 
shall terminate at the top and bottom of the opening.  Other lifts shall 
terminate at such levels as to conform to structural requirements or 
architectural details.  Where horizontal construction joints in walls or 
columns are required, a strip of 1 inch square-edge lumber, bevelled and 
oiled to facilitate removal, shall be tacked to the inside of the forms at 
the construction joint.  Concrete shall be placed to a point 1 inch above 
the underside of the strip.  The strip shall be removed 1 hour after the 
concrete has been placed, and any irregularities in the joint line shall be 
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leveled off with a wood float, and all laitance shall be removed.  Prior to 
placing additional concrete, horizontal construction joints shall be 
prepared as specified in paragraph Previously Placed Concrete.

3.9.2   Contraction Joints in Slabs on Grade

Contraction joints shall be located and detailed as shown on the drawings.  
Contraction Joints shall be produced by forming a weakened plane in the 
concrete slab by sawing a continuous slot with a concrete saw.  Regardless 
of method used to produce the weakened plane, it shall be 1/4 the depth of 
the slab thickness and between 1/8 and 3/16 inch wide.  For saw-cut joints, 
cutting shall be timed properly with the set of the concrete.  Cutting 
shall be started as soon as the concrete has hardened sufficiently to 
prevent ravelling of the edges of the saw cut.  Cutting shall be completed 
before shrinkage stresses become sufficient to produce cracking.  Reservoir 
for joint sealant shall be formed as previously specified.

3.10   OMITTED.
3.11   OMITTED.

3.12   FINISHING UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirements of 
paragraph Tolerances in PART 1, when tested as specified herein.

3.12.1   General

The ambient temperature of spaces adjacent to unformed surfaces being 
finished and of the base on which concrete will be placed shall be not less 
than 50 degrees F.  In hot weather all requirements of paragraphs Hot 
Weather Requirements and Prevention of Plastic Shrinkage Cracking shall be 
met.  Unformed surfaces that are not to be covered by additional concrete 
or backfill shall have a float finish, with additional finishing as 
specified below, and shall be true to the elevation shown on the drawings.  
Surfaces to receive additional concrete or backfill shall be brought to the 
elevation shown on the drawings, properly consolidated, and left true and 
regular.  Unless otherwise shown on the drawings, exterior surfaces shall 
be sloped for drainage, as directed.  Where drains are provided, interior 
floors shall be evenly sloped to the drains.  Joints shall be carefully 
made with a jointing or edging tool.  The finished surfaces shall be 
protected from stains or abrasions.  Grate tampers or "jitterbugs" shall 
not be used for any surfaces.  The dusting of surfaces with dry cement or 
other materials or the addition of any water during finishing shall not be 
permitted.  If bleedwater is present prior to finishing, the excess water 
shall be carefully dragged off or removed by absorption with porous 
materials such as burlap.  During finishing operations, extreme care shall 
be taken to prevent over finishing or working water into the surface; this 
can cause "crazing" (surface shrinkage cracks which appear after hardening) 
of the surface.  Any slabs with surfaces which exhibit significant crazing 
shall be removed and replaced.  During finishing operations, surfaces shall 
be checked with a 10 foot straightedge, applied in both directions at 
regular intervals while the concrete is still plastic, to detect high or 
low areas.

3.12.2   Omitted.

3.12.3   Floated Finish

Slabs to receive more than a rough slab finish shall next be given a wood 
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float finish.  The screeding shall be followed immediately by darbying or 
bull floating before bleeding water is present, to bring the surface to a 
true, even plane.  Then, after the concrete has stiffened so that it will 
withstand a man's weight without imprint of more than 1/4 inch and the 
water sheen has disappeared, it shall be floated to a true and even plane 
free of ridges.  Floating shall be performed by use of suitable hand floats 
or power driven equipment.  Sufficient pressure shall be used on the floats 
to bring a film of moisture to the surface.  Hand floats shall be made of 
wood, magnesium, or aluminum.  Lightweight concrete or concrete that 
exhibits stickiness shall be floated with a magnesium float.  Care shall be 
taken to prevent over-finishing or incorporating water into the surface.

3.12.4   Troweled Finish

After floating is complete and after the surface moisture has disappeared, 
unformed surfaces shall be steel-troweled to a smooth, even, dense finish, 
free from blemishes including trowel marks.  In lieu of hand finishing, an 
approved power finishing machine may be used in accordance with the 
directions of the machine manufacturer.  Additional trowelings shall be 
performed, either by hand or machine until the surface has been troweled 2 
times, with waiting period between each.  Care shall be taken to prevent 
blistering and if such occurs, troweling shall immediately be stopped and 
operations and surfaces corrected.  A final hard steel troweling shall be 
done by hand, with the trowel tipped, and using hard pressure, when the 
surface is at a point that the trowel will produce a ringing sound.  The 
finished surface shall be thoroughly consolidated and shall be essentially 
free of trowel marks and be uniform in texture and appearance.  The 
concrete mixture used for troweled finished areas shall be adjusted, if 
necessary, in order to provide sufficient fines (cementitious material and 
fine sand) to finish properly.

3.12.5   Omitted.

3.12.6   Non-Slip Finish

Non-slip floors shall be constructed in accordance with the following 
subparagraphs.

3.12.6.1   Broomed

Exterior areas shall be given a broomed finish.  After floating, the 
surface shall be lightly steel troweled, and then carefully scored by 
pulling a hair push-type broom across the surface.  Brooming shall be 
transverse to traffic or at right angles to the slope of the slab.  After 
the end of the curing period, the surface shall be vigorously broomed with 
a coarse fiber broom to remove all loose or semi-detached particles.

3.13   FLOOR HARDENER

Interior areas to be left exposed shall be treated with floor hardener.  
Floor hardener shall be applied after the concrete has been cured and then 
air dried for 14 days.  Three coats shall be applied, each the day after 
the preceding coat was applied.  For the first application,  one poundof 
the silocofluoride shall be dissolved in  one gallonof water.  For 
subsequent applications, the solution shall be  two poundsof silicofluoride 
to each  gallonof water.  Floor should be mopped with clear water shortly 
after the preceding application has dried to remove encrusted salts.  
Proprietary hardeners shall be applied in accordance with the 
manufacturer's instructions.  During application, area should be well 
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ventilated.  Precautions shall be taken when applying silicofluorides due 
to the toxicity of the salts.  Any compound that contacts glass or aluminum 
should be immediately removed with clear water.

3.14   EXTERIOR SLAB AND RELATED ITEMS

3.14.1   Pavements

Pavements shall be constructed where shown on the drawings.  After forms 
are set and underlying material prepared as specified, the concrete shall 
be placed uniformly throughout the area and thoroughly vibrated.  As soon 
as placed and vibrated, the concrete shall be struck off and screeded to 
the crown and cross section and to such elevation above grade that when 
consolidated and finished, the surface of the pavement will be at the 
required elevation.  The entire surface shall be tamped with the strike 
off, or consolidated with a vibrating screed, and this operation continued 
until the required compaction and reduction of internal and surface voids 
are accomplished.  Care shall be taken to prevent bringing excess paste to 
the surface.  Immediately following the final consolidation of the surface, 
the pavement shall be floated longitudinally from bridges resting on the 
side forms and spanning but not touching the concrete.  If necessary, 
additional concrete shall be placed and screeded, and the float operated 
until a satisfactory surface has been produced.  The floating operation 
shall be advanced not more than half the length of the float and then 
continued over the new and previously floated surfaces.  After finishing is 
completed but while the concrete is still plastic, minor irregularities and 
score marks in the pavement surface shall be eliminated by means of 
long-handled cutting straightedges.  Straightedges shall be  12 feet in 
length and shall be operated from the sides of the pavement and from 
bridges.  A straightedge operated from the side of the pavement shall be 
equipped with a handle  3 feet longer than one-half the width of the 
pavement.  The surface shall then be tested for trueness with a  12 foot 
straightedge held in successive positions parallel and at right angles to 
the center line of the pavement, and the whole area covered as necessary to 
detect variations.  The straightedge shall be advanced along the pavement 
in successive stages of not more than one-half the length of the 
straightedge.  Depressions shall be immediately filled with freshly mixed 
concrete, struck off, consolidated, and refinished.  Projections above the 
required elevation shall also be struck off and refinished.  The 
straightedge testing and finishing shall continue until the entire surface 
of the concrete is true.  Before the surface sheen has disappeared and well 
before the concrete becomes nonplastic, the surface of the pavement shall 
be given a nonslip sandy surface texture by use of a burlap drag.  A strip 
of clean, wet burlap from  3 to 5 feet wide and 2 feet longer than the 
pavement width shall be carefully pulled across the surface.  Edges and 
joints shall be rounded with an edger having a radius of  1/8 inch.  Curing 
shall be as specified.

3.14.2   Sidewalks

Concrete shall be  4 inches minimum thickness.  Contraction joints shall be 
provided at  5 feet spaces unless otherwise indicated.  Contraction joints 
shall be cut  1 inch deep with a jointing tool after the surface has been 
finished.  Transverse expansion joints  1/2 inch thick shall be provided at 
changes in direction and where sidewalk abuts curbs, steps, rigid pavement, 
or other similar structures.  Sidewalks shall be given a lightly broomed 
finish.  A transverse slope of  1/4 inch per foot shall be provided, unless 
otherwise indicated.  Variations in cross section shall be limited to  1/4 
inch in 5 feet.
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3.14.3   Curbs and Gutters

Concrete shall be formed, placed, and finished by hand using a properly 
shaped "mule" or constructed using a slipform machine specially designed 
for this work.  Contraction joints shall be cut  3 inches deep with a 
jointing tool after the surface has been finished.  Expansion joints ( 1/2 
inch wide) shall be provided at  100 feetmaximum spacing unless otherwise 
indicated.  Exposed surfaces shall be finished using a stiff bristled brush.

3.14.4   Pits and Trenches

Pits and trenches shall be constructed as indicated on the drawings.  
Bottoms and walls shall be placed monolithically or waterstops and keys, 
shall be provided as approved.

3.15   CURING AND PROTECTION

3.15.1   General

Concrete shall be cured by an approved method for the period of time given 
below:

Concrete with Type III cement           3 days
All other concrete                      7 days

Immediately after placement, concrete shall be protected from premature 
drying, extremes in temperatures, rapid temperature change, mechanical 
injury and damage from rain and flowing water for the duration of the 
curing period.  Air and forms in contact with concrete shall be maintained 
at a temperature above  50 degrees F for the first 3 days and at a 
temperature above  32 degrees F for the remainder of the specified curing 
period.  Exhaust fumes from combustion heating units shall be vented to the 
outside of the enclosure, and heaters and ducts shall be placed and 
directed so as not to cause areas of overheating and drying of concrete 
surfaces or to create fire hazards.  Materials and equipment needed for 
adequate curing and protection shall be available and at the site prior to 
placing concrete.  No fire or excessive heat, including welding, shall be 
permitted near or in direct contact with the concrete at any time.  Except 
as otherwise permitted by paragraph Membrane Forming Curing Compounds, 
moist curing shall be provided for any areas to receive floor hardener, any 
paint or other applied coating, or to which other concrete is to be bonded. 
 Concrete containing silica fume shall be initially cured by fog misting 
during finishing, followed immediately by continuous moist curing.  Except 
for plastic coated burlap, impervious sheeting alone shall not be used for 
curing.

3.15.2   Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the 
entire curing period, commencing immediately after finishing.  If water or 
curing materials used stain or discolor concrete surfaces which are to be 
permanently exposed, the concrete surfaces shall be cleaned as approved.  
When wooden forms are left in place during curing, they shall be kept wet 
at all times.  If steel forms are used in hot weather, nonsupporting 
vertical forms shall be broken loose from the concrete soon after the 
concrete hardens and curing water continually applied in this void.  If the 
forms are removed before the end of the curing period, curing shall be 
carried out as on unformed surfaces, using suitable materials.  Surfaces 
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shall be cured by ponding, by continuous sprinkling, by continuously 
saturated burlap or cotton mats, or by continuously saturated plastic 
coated burlap.  Burlap and mats shall be clean and free from any 
contamination and shall be completely saturated before being placed on the 
concrete.  The Contractor shall have an approved work system to ensure that 
moist curing is continuous 24 hours per day.

3.15.3   Membrane Forming Curing Compounds

Membrane curing shall not be used on surfaces that are to receive any 
subsequent treatment depending on adhesion or bonding to the concrete, 
including surfaces to which a smooth finish is to be applied or other 
concrete to be bonded.  However, a styrene acrylate or chlorinated rubber 
compound meeting ASTM C 309, Class B requirements, may be used for surfaces 
which are to be painted or are to receive bituminous roofing or 
waterproofing, or floors that are to receive adhesive applications of 
resilient flooring.  The curing compound selected shall be compatible with 
any subsequent paint, roofing, waterproofing or flooring specified.  
Membrane curing compound shall not be used on surfaces that are maintained 
at curing temperatures with free steam.  Curing compound shall be applied 
to formed surfaces immediately after the forms are removed and prior to any 
patching or other surface treatment except the cleaning of loose sand, 
mortar, and debris from the surface.  All surfaces shall be thoroughly 
moistened with water.  Curing compound shall be applied to slab surfaces as 
soon as the bleeding water has disappeared, with the tops of joints being 
temporarily sealed to prevent entry of the compound and to prevent moisture 
loss during the curing period.  The curing compound shall be applied in a 
two-coat continuous operation by approved motorized power-spraying 
equipment operating at a minimum pressure of  75 psi, at a uniform coverage 
of not more than  400 square feet per gallon for each coat, and the second 
coat shall be applied perpendicular to the first coat.  Concrete surfaces 
which have been subjected to rainfall within 3 hours after curing compound 
has been applied shall be resprayed by the method and at the coverage 
specified.  Surfaces on which clear compound is used shall be shaded from 
direct rays of the sun for the first 3 days.  Surfaces coated with curing 
compound shall be kept free of foot and vehicular traffic, and from other 
sources of abrasion and contamination during the curing period.

3.15.4   Impervious Sheeting

However, except for plastic coated burlap, impervious sheeting alone shall 
not be used for curing.  Impervious-sheet curing shall only be used on 
horizontal or nearly horizontal surfaces.  Surfaces shall be thoroughly 
wetted and be completely covered with the sheeting.  Sheeting shall be at 
least  18 inches wider than the concrete surface to be covered.  Covering 
shall be laid with light-colored side up.  Covering shall be lapped not 
less than  12 inches and securely weighted down or shall be lapped not less 
than  4 inches and taped to form a continuous cover with completely closed 
joints.  The sheet shall be weighted to prevent displacement so that it 
remains in contact with the concrete during the specified length of curing. 
 Coverings shall be folded down over exposed edges of slabs and secured by 
approved means.  Sheets shall be immediately repaired or replaced if tears 
or holes appear during the curing period.

3.15.5   Ponding or Immersion

Concrete shall be continually immersed throughout the curing period.  Water 
shall not be more than  20 degrees F less than the temperature of the 
concrete.
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3.15.6   Cold Weather Curing and Protection

When the daily ambient low temperature is less than  32 degrees F the 
temperature of the concrete shall be maintained above  40 degrees F for the 
first seven days after placing.  During the period of protection removal, 
the air temperature adjacent to the concrete surfaces shall be controlled 
so that concrete near the surface will not be subjected to a temperature 
differential of more than  25 degrees F as determined by suitable 
temperature measuring devices furnished by the Government, as required, and 
installed adjacent to the concrete surface and  2 inches inside the surface 
of the concrete.  The installation of the thermometers shall be made by the 
Contractor as directed.

3.16   OMITTED.

3.17   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL

The Contractor shall perform the inspection and tests described below and, 
based upon the results of these inspections and tests, shall take the 
action required and shall submit specified reports.  When, in the opinion 
of the Contracting Officer, the concreting operation is out of control, 
concrete placement shall cease and the operation shall be corrected.  The 
laboratory performing the tests shall be onsite and shall conform with ASTM 
C 1077.  Materials may be subjected to check testing by the Government from 
samples obtained at the manufacturer, at transfer points, or at the project 
site.  The Government will inspect the laboratory, equipment, and test 
procedures prior to start of concreting operations and at least once per 
month thereafter for conformance with ASTM C 1077.

3.17.1   Grading and Corrective Action

3.17.1.1   Fine Aggregate

At least once during each shift when the concrete plant is operating, there 
shall be one sieve analysis and fineness modulus determination in 
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for 
each fine aggregate if it is batched in more than one size or 
classification.  The location at which samples are taken may be selected by 
the Contractor as the most advantageous for control.  However, the 
Contractor is responsible for delivering fine aggregate to the mixer within 
specification limits.  When the amount passing on any sieve is outside the 
specification limits, the fine aggregate shall be immediately resampled and 
retested.  If there is another failure on any sieve, the fact shall 
immediately reported to the Contracting Officer, concreting shall be 
stopped, and immediate steps taken to correct the grading.

3.17.1.2   Coarse Aggregate

At least once during each shift in which the concrete plant is operating, 
there shall be a sieve analysis in accordance with ASTM C 136 for each size 
of coarse aggregate.  The location at which samples are taken may be 
selected by the Contractor as the most advantageous for production control. 
 However, the Contractor shall be responsible for delivering the aggregate 
to the mixer within specification limits.  A test record of samples of 
aggregate taken at the same locations shall show the results of the current 
test as well as the average results of the five most recent tests including 
the current test.  The Contractor may adopt limits for control coarser than 
the specification limits for samples taken other than as delivered to the 
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mixer to allow for degradation during handling.  When the amount passing 
any sieve is outside the specification limits, the coarse aggregate shall 
be immediately resampled and retested.  If the second sample fails on any 
sieve, that fact shall be reported to the Contracting Officer.  Where two 
consecutive averages of 5 tests are outside specification limits, the 
operation shall be considered out of control and shall be reported to the 
Contracting Officer.  Concreting shall be stopped and immediate steps shall 
be taken to correct the grading.

3.17.2   Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall 
perform all tests for aggregate quality required by ASTM C 33.  In 
addition, after the start of concrete placement, the Contractor shall 
perform tests for aggregate quality at least every three months, and when 
the source of aggregate or aggregate quality changes.  Samples tested after 
the start of concrete placement shall be taken immediately prior to 
entering the concrete mixer.

3.17.3   Scales, Batching and Recording

The accuracy of the scales shall be checked by test weights prior to start 
of concrete operations and at least once every three months.  Such tests 
shall also be made as directed whenever there are variations in properties 
of the fresh concrete that could result from batching errors.  Once a week 
the accuracy of each batching and recording device shall be checked during 
a weighing operation by noting and recording the required weight, recorded 
weight, and the actual weight batched.  At the same time, the Contractor 
shall test and ensure that the devices for dispensing admixtures are 
operating properly and accurately.  When either the weighing accuracy or 
batching accuracy does not comply with specification requirements, the 
plant shall not be operated until necessary adjustments or repairs have 
been made.  Discrepancies in recording accuracies shall be corrected 
immediately.

3.17.4   Batch-Plant Control

The measurement of concrete materials including cementitious materials, 
each size of aggregate, water, and admixtures shall be continuously 
controlled.  The aggregate weights and amount of added water shall be 
adjusted as necessary to compensate for free moisture in the aggregates.  
The amount of air-entraining agent shall be adjusted to control air content 
within specified limits.  A report shall be prepared indicating type and 
source of cement used, type and source of pozzolan or slag used, amount and 
source of admixtures used, aggregate source, the required aggregate and 
water weights per  cubic yard, amount of water as free moisture in each 
size of aggregate, and the batch aggregate and water weights per  cubic yard
 for each class of concrete batched during each day's plant operation.

3.17.5   Concrete Mixture

a.  Air Content Testing.  Air content tests shall be made when test 
specimens are fabricated.  In addition, at least two tests for air 
content shall be made on randomly selected batches of each 
separate concrete mixture produced during each 8-hour period of 
concrete production.  Additional tests shall be made when 
excessive variation in workability is reported by the placing 
foreman or Government inspector.  Tests shall be made in 
accordance with ASTM C 231 for normal weight concrete.  Test 
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results shall be plotted on control charts which shall at all 
times be readily available to the Government and shall be 
submitted weekly.  Copies of the current control charts shall be 
kept in the field by testing crews and results plotted as tests 
are made.  When a single test result reaches either the upper or 
lower action limit, a second test shall immediately be made.  The 
results of the two tests shall be averaged and this average used 
as the air content of the batch to plot on both the air content 
and the control chart for range, and for determining need for any 
remedial action.  The result of each test, or average as noted in 
the previous sentence, shall be plotted on a separate control 
chart for each mixture on which an "average line" is set at the 
midpoint of the specified air content range from paragraph Air 
Entrainment.  An upper warning limit and a lower warning limit 
line shall be set 1.0 percentage point above and below the average 
line, respectively.  An upper action limit and a lower action 
limit line shall be set 1.5 percentage points above and below the 
average line, respectively.  The range between each two 
consecutive tests shall be plotted on a secondary control chart 
for range where an upper warning limit is set at 2.0 percentage 
points and an upper action limit is set at 3.0 percentage points.  
Samples for air content may be taken at the mixer, however, the 
Contractor is responsible for delivering the concrete to the 
placement site at the stipulated air content.  If the Contractor's 
materials or transportation methods cause air content loss between 
the mixer and the placement, correlation samples shall be taken at 
the placement site as required by the Contracting Officer, and the 
air content at the mixer controlled as directed.

b.  Air Content Corrective Action.  Whenever points on the control 
chart for percent air reach either warning limit, an adjustment 
shall immediately be made in the amount of air-entraining 
admixture batched.  As soon as practical after each adjustment, 
another test shall be made to verify the result of the adjustment. 
 Whenever a point on the secondary control chart for range reaches 
the warning limit, the admixture dispenser shall be recalibrated 
to ensure that it is operating accurately and with good 
reproducibility.  Whenever a point on either control chart reaches 
an action limit line, the air content shall be considered out of 
control and the concreting operation shall immediately be halted 
until the air content is under control.  Additional air content 
tests shall be made when concreting is restarted.

c.  Slump Testing.  In addition to slump tests which shall be made 
when test specimens are fabricated, at least four slump tests 
shall be made on randomly selected batches in accordance with ASTM 
C 143 for each separate concrete mixture produced during each 
8-hour or less period of concrete production each day.  Also, 
additional tests shall be made when excessive variation in 
workability is reported by the placing foreman or Government 
inspector.  Test results shall be plotted on control charts which 
shall at all times be readily available to the Government and 
shall be submitted weekly.  Copies of the current control charts 
shall be kept in the field by testing crews and results plotted as 
tests are made.  When a single slump test reaches or goes beyond 
either the upper or lower action limit, a second test shall 
immediately be made.  The results of the two tests shall be 
averaged and this average used as the slump of the batch to plot 
on both the control charts for slump and the chart for range, and 
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for determining need for any remedial action.  Limits shall be set 
on separate control charts for slump for each type of mixture.  
The upper warning limit shall be set at  1/2 inch below the 
maximum allowable slump specified in paragraph Slump in PART 1 for 
each type of concrete and an upper action limit line and lower 
action limit line shall be set at the maximum and minimum 
allowable slumps, respectively, as specified in the same 
paragraph.  The range between each consecutive slump test for each 
type of mixture shall be plotted on a single control chart for 
range on which an upper action limit is set at  2 inches.  Samples 
for slump shall be taken at the mixer.  However, the Contractor is 
responsible for delivering the concrete to the placement site at 
the stipulated slump.  If the Contractor's materials or 
transportation methods cause slump loss between the mixer and the 
placement, correlation samples shall be taken at the placement 
site as required by the Contracting Officer, and the slump at the 
mixer controlled as directed.

d.  Slump Corrective Action.  Whenever points on the control charts 
for slump reach the upper warning limit, an adjustment shall 
immediately be made in the batch weights of water and fine 
aggregate.  The adjustments are to be made so that the total water 
content does not exceed that amount allowed by the maximum w/c 
ratio specified, based on aggregates which are in a saturated 
surface dry condition.  When a single slump reaches the upper or 
lower action limit, no further concrete shall be delivered to the 
placing site until proper adjustments have been made.  Immediately 
after each adjustment, another test shall be made to verify the 
correctness of the adjustment.  Whenever two consecutive 
individual slump tests, made during a period when there was no 
adjustment of batch weights, produce a point on the control chart 
for range at or above the upper action limit, the concreting 
operation shall immediately be halted, and the Contractor shall 
take appropriate steps to bring the slump under control.  
Additional slump tests shall be made as directed.

e.  Temperature.  The temperature of the concrete shall be measured 
when compressive strength specimens are fabricated.  Measurement 
shall be in accordance with ASTM C 1064.  The temperature shall be 
reported along with the compressive strength data.

f.  Strength Specimens.  At least one set of test specimens shall be 
made, for compressive or flexural strength as appropriate, on each 
different concrete mixture placed during the day for each  500 
cubic yards or portion thereof of that concrete mixture placed 
each day.  Additional sets of test specimens shall be made, as 
directed by the Contracting Officer, when the mixture proportions 
are changed or when low strengths have been detected.  A truly 
random (not haphazard) sampling plan shall be developed by the 
Contractor and approved by the Contracting Officer prior to the 
start of construction.  The plan shall assure that sampling is 
done in a completely random and unbiased manner.  A set of test 
specimens for concrete with a 28-day specified strength per 
paragraph Strength Requirements in PART 1 shall consist of four 
specimens, two to be tested at 7 days and two at 28 days.  Test 
specimens shall be molded and cured in accordance with ASTM C 31 
and tested in accordance with ASTM C 39 for test cylinders and 
ASTM C 78 for test beams.  Results of all strength tests shall be 
reported immediately to the Contracting Officer.  Quality control 
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charts shall be kept for individual strength "tests", ("test" as 
defined in paragraph Strength Requirements in PART 1) moving 
average of last 3 "tests" for strength, and moving average for 
range for the last 3 "tests" for each mixture.  The charts shall 
be similar to those found in ACI 214.3R.

3.17.6   Inspection Before Placing

Foundations, construction joints, forms, and embedded items shall be 
inspected by the Contractor in sufficient time prior to each concrete 
placement in order to certify to the Contracting Officer that they are 
ready to receive concrete.  The results of each inspection shall be 
reported in writing.

3.17.7   Placing

The placing foreman shall supervise placing operations, shall determine 
that the correct quality of concrete or grout is placed in each location as 
specified and as directed by the Contracting Officer, and shall be 
responsible for measuring and recording concrete temperatures and ambient 
temperature hourly during placing operations, weather conditions, time of 
placement, volume placed, and method of placement.  The placing foreman 
shall not permit batching and placing to begin until it has been verified 
that an adequate number of vibrators in working order and with competent 
operators are available.  Placing shall not be continued if any pile of 
concrete is inadequately consolidated.  If any batch of concrete fails to 
meet the temperature requirements, immediate steps shall be taken to 
improve temperature controls.

3.17.8   Vibrators

The frequency and amplitude of each vibrator shall be determined in 
accordance with COE CRD-C 521 prior to initial use and at least once a 
month when concrete is being placed.  Additional tests shall be made as 
directed when a vibrator does not appear to be adequately consolidating the 
concrete.  The frequency shall be determined while the vibrator is 
operating in concrete with the tachometer being held against the upper end 
of the vibrator head while almost submerged and just before the vibrator is 
withdrawn from the concrete.  The amplitude shall be determined with the 
head vibrating in air.  Two measurements shall be taken, one near the tip 
and another near the upper end of the vibrator head, and these results 
averaged.  The make, model, type, and size of the vibrator and frequency 
and amplitude results shall be reported in writing.  Any vibrator not 
meeting the requirements of paragraph Consolidation, shall be immediately 
removed from service and repaired or replaced.

3.17.9   Curing Inspection

a.  Moist Curing Inspections.  At least once each shift, and not less 
than twice per day on both work and non-work days, an inspection 
shall be made of all areas subject to moist curing.  The surface 
moisture condition shall be noted and recorded.

b.  Moist Curing Corrective Action.  When a daily inspection report 
lists an area of inadequate curing, immediate corrective action 
shall be taken, and the required curing period for those areas 
shall be extended by 1 day.

c.  Membrane Curing Inspection.  No curing compound shall be applied 
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until the Contractor has verified that the compound is properly 
mixed and ready for spraying.  At the end of each operation, the 
Contractor shall estimate the quantity of compound used by 
measurement of the container and the area of concrete surface 
covered, shall compute the rate of coverage in  square feet per 
gallon, and shall note whether or not coverage is uniform.

d.  Membrane Curing Corrective Action.  When the coverage rate of the 
curing compound is less than that specified or when the coverage 
is not uniform, the entire surface shall be sprayed again.

e.  Sheet Curing Inspection.  At least once each shift and once per 
day on non-work days, an inspection shall be made of all areas 
being cured using impervious sheets.  The condition of the 
covering and the tightness of the laps and tapes shall be noted 
and recorded.

f.  Sheet Curing Corrective Action.  When a daily inspection report 
lists any tears, holes, or laps or joints that are not completely 
closed, the tears and holes shall promptly be repaired or the 
sheets replaced, the joints closed, and the required curing period 
for those areas shall be extended by 1 day.

3.17.10   Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection 
shall be made of all areas subject to cold-weather protection.  Any 
deficiencies shall be noted, corrected, and reported.

3.17.11   Mixer Uniformity

a.  Stationary Mixers.  Prior to the start of concrete placing and 
once every 6 months when concrete is being placed, or once for 
every  75,000 cubic yards of concrete placed, whichever results in 
the shortest time interval, uniformity of concrete mixing shall be 
determined in accordance with ASTM C 94.

b.  Truck Mixers.  Prior to the start of concrete placing and at least 
once every 6 months when concrete is being placed, uniformity of 
concrete mixing shall be determined in accordance with ASTM C 94.  
The truck mixers shall be selected randomly for testing.  When 
satisfactory performance is found in one truck mixer, the 
performance of mixers of substantially the same design and 
condition of the blades may be regarded as satisfactory.

c.  Mixer Uniformity Corrective Action.  When a mixer fails to meet 
mixer uniformity requirements, either the mixing time shall be 
increased, batching sequence changed, batch size reduced, or 
adjustments shall be made to the mixer until compliance is 
achieved.

3.17.12   Reports

All results of tests or inspections conducted shall be reported informally 
as they are completed and in writing daily.  A weekly report shall be 
prepared for the updating of control charts covering the entire period from 
the start of the construction season through the current week.  During 
periods of cold-weather protection, reports of pertinent temperatures shall 
be made daily.  These requirements do not relieve the Contractor of the 
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obligation to report certain failures immediately as required in preceding 
paragraphs.  Such reports of failures and the action taken shall be 
confirmed in writing in the routine reports.  The Contracting Officer has 
the right to examine all contractor quality control records.

        -- End of Section --
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SECTION 04200

MASONRY
07/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1994) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 615 (1995) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 55 (1995) Concrete Building Brick

ASTM C 67 (1994) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 90 (1995) Loadbearing Concrete Masonry Units

ASTM C 91 (1995) Masonry Cement

ASTM C 216 (1995) Facing Brick (Solid Masonry Units 
Made from Clay or Shale)

ASTM C 270 (1995) Mortar for Unit Masonry

ASTM C 476 (1991) Grout for Masonry

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 641 (1982; R 1991) Staining Materials in 
Lightweight Concrete Aggregates

ASTM C 780 (1994) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced  Unit Masonry

ASTM C 1019 (1989a; R 1993) Sampling and Testing Grout

ASTM C 1072 (1994) Measurement of Masonry Flexural 
Bond Strength

1.2   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with SECTION 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Clay or Shale Brick; FIO. Glass Block Units and Accessories; FIO.  
Insulation; FIO.

Manufacturer's descriptive data.

SD-09 Reports

Efflorescence Test; FIO.  Field Testing of Mortar; FIO.  Field Testing of 
Grout; FIO. Masonry Cement; FIO.

Test reports from an approved independent laboratory.  Test reports on a 
previously tested material shall be certified as the same as that proposed 
for use in this project.

SD-13 Certificates

Clay or Shale Brick; FI0.  Concrete Brick; FIO.  Concrete Masonry Units 
(CMU); FIO. Anchors, Ties, and Bar Positioners; FIO. Joint Reinforcement; 
FIO.  Reinforcing Steel Bars and Rods; FIO.  Masonry Cement; FIO.  Mortar 
Coloring; FIO.  Insulation; FIO.  Precast Concrete Items; FIO.  Mortar 
Admixtures; FIO.  Grout Admixtures; FIO. 

Certificates of compliance stating that the materials meet the specified 
requirements.

Insulation; FIO.

Certificate attesting that the polyurethane or polyisocyanurate insulation 
furnished for the project contains recovered material, and showing an 
estimated percent of such recovered material.

SD-14 Samples

Cast Stone Items; FIO. Clay or Shale Brick; FIO. 

Color samples of three stretcher units and one unit for each type of 
special shape.  Units shall show the full range of color and texture.

Anchors, Ties, and Bar Positioners; FIO.

Two of each type used.

Joint Reinforcement; FIO.

One piece of each type used, including corner and wall intersection pieces, 
showing at least two cross wires.

Portable Panel; FIO.

One panel of clay or shale brick, 2 feet by 2 feet,(600mm by 600 mm), 
containing approximately 24 brick facings to establish range of color and 
texture.
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1.3   DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material.

1.3.1   Masonry Units

Concrete masonry units shall be covered or protected from inclement weather 
and shall conform to the moisture content as specified in ASTM C 90 when 
delivered to the jobsite.  In addition, glass block units and prefaced 
concrete units shall be stored with their finish surfaces covered.  
Prefabricated lintels shall be marked on top sides to show either the 
lintel schedule number or the number and size of top and bottom bars.

1.3.2   Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground.  Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust.

1.3.3   Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered.  Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness.  Sand and aggregates shall be stored in a manner to prevent 
contamination or segregation.

PART 2   PRODUCTS

2.1   CLAY BRICK

Color range and texture of clay brick shall match the existing building and 
shall conform to the approved sample.  Grade SW shall be used for brick in 
all work. Brick shall be tested for efflorescence.  Clay brick units shall 
be delivered factory-blended to provide a uniform appearance and color 
range in the completed wall.

2.1.1   Solid Clay or Shale Brick

Solid clay or shale shall conform to ASTM C 216, Type FBS.  Brick size 
shall be equal to that in the existing building.

2.2   CONCRETE BRICK

Concrete brick shall conform to ASTM C 55, Type I, Grade N.  Concrete brick 
may be used where necessary for filling out in concrete masonry unit 
construction.

2.3   CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I, 
Lightweight. Cement shall have a low alkali content and be of one brand.

2.3.1   Aggregates
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Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641:  by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification.

2.4   MORTAR

Mortar shall be Type S in accordance with the proportion specification of 
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part 
cement, 1/2 part lime and 4-1/2 parts aggregate; when masonry cement ASTM C 
91 is used the maximum air content shall be limited to 12 percent and 
performance equal to cement-lime mortar shall be verified.  Evaluation of 
performance shall be based on ASTM C 780 and ASTM C 1072.  Mortar for 
prefaced concrete masonry unit wainscots shall contain aggregates with 100 
percent passing the 2.36 mm No. 8 sieve and 95 percent passing the1.18 mm 
No. 16 sieve. Cement shall have a low alkali content and be of one brand.  
Aggregates shall be from one source.

2.4.1   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.

2.5   GROUT

Grout shall conform to ASTM C 476.  Cement used in grout shall have a low 
alkali content.  Grout slump shall be between 8 and 10 inches. (200 and 250 
mm). Grout shall be used subject to the limitations of Table III.  
Proportions shall not be changed and materials with different physical or 
chemical characteristics shall not be used in grout for the work unless 
additional evidence is furnished that the grout meets the specified 
requirements.

2.5.1   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.

2.5.2   Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal.

2.6   ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153, Class B-2.  Steel wire used for 
anchors and ties shall be fabricated from steel wire conforming to ASTM A 82. 
 Anchors and ties shall be sized to provide a minimum of 5/8 inch (16 
mm)mortar cover from either face.

2.6.1   Wire Mesh Ties
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Wire mesh for tying 4 inch (100 mm) thick concrete masonry unit partitions 
to other intersecting masonry partitions shall be 1/2 inch (13 mm) mesh of 
minimum 16 gauge steel wire.  Minimum lengths shall be not less than 12 
inches (100 mm ).

2.6.2   Wall Ties

Wall ties shall be rectangular-shaped or Z-shaped fabricated of 3/16 inch 
(5 mm) diameter zinc-coated steel wire.  Rectangular wall ties shall be no 
less than 4 inches ( 100 mm) wide.  Wall ties may also be of a continuous 
type conforming to paragraph JOINT REINFORCEMENT.  Adjustable type wall 
ties, if approved for use, shall consist of two essentially U-shaped 
elements fabricated of 3/16 inch (5 mm) diameter zinc-coated steel wire.  
Adjustable ties shall be of the double pintle to eye type and shall allow a 
maximum of 1/2 inch (13 mm)eccentricity between each element of the tie.  
Play between pintle and eye opening shall be not more than 1/16 inch (2 
mm). The pintle and eye elements shall be formed so that both can be in the 
same plane.

2.6.3   Adjustable Anchors

Adjustable anchors shall be 3/16 inch (5 mm) diameter steel wire, 
triangular-shaped.  Anchors attached to steel shall be 5/16 inch (8 
mm)diameter steel bars placed to provide 1/16 inch (2 mm) play between 
flexible anchors and structural steel members.  Spacers shall be welded to 
rods and columns.  Equivalent welded-on steel anchor rods or shapes 
standard with the flexible-anchor manufacturer may be furnished when 
approved.  Welds shall be cleaned and given one coat of zinc-rich touch up  
paint.

2.6.4   Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during 
the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish.  Not more 
than one wire shall cross the cell.

2.7   JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82, welded construction.  Tack welding will not be acceptable in 
reinforcement used for wall ties.  Wire shall have zinc coating conforming 
to ASTM A 153, Class B-2.  All wires shall be a minimum of 9 gauge.  
Reinforcement shall be ladder type design, having one longitudinal wire in 
the mortar bed of each face shell for hollow units and one wire for solid 
units.  Joint reinforcement shall be placed a minimum of 5/8 inch (16 
mm)cover from either face.  The distance between crosswires shall not 
exceed 16 inches (400 mm).  Joint reinforcement for straight runs shall be 
furnished in flat sections not less than 10 feet (3 m) long.  Joint 
reinforcement shall be provided with factory formed corners and 
intersections.  If approved for use, joint reinforcement may be furnished 
with adjustable wall tie features.

2.8   REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615, Grade 60.

PART 3   EXECUTION
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3.1   ENVIRONMENTAL REQUIREMENTS

3.1.1   Hot Weather Installation

The following precautions shall be taken if masonry is erected when the 
ambient air temperature is more than 99 degrees F (37 degrees C) in the 
shade and the relative humidity is less than 50 percent.  All masonry 
materials shall be shaded from direct sunlight; mortar beds shall be spread 
no more than 4 feet (1.2 m) ahead of masonry; masonry units shall be set 
within one minute of spreading mortar; and after erection, masonry shall be 
protected from direct exposure to wind and sun for 48 hours.

3.1.2   Cold Weather Installation

Before erecting masonry when ambient temperature or mean daily air 
temperature falls below  40 degrees F,4 degrees C a written statement of 
proposed cold weather construction procedures shall be submitted for 
approval.  The following precautions shall be taken during all cold weather 
erection.

3.1.2.1   Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat.  Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch.  Sections of masonry deemed frozen and damaged shall 
be removed before continuing construction of those sections.

a.  Air Temperature  40 to 32 Degrees F (4 to 0 degrees C).  Sand or 
mixing water shall be heated to produce mortar temperatures 
between 40 degrees F and 120 degrees F (4 degrees C and 49 degrees 
C). 

b.  Air Temperature 32 to 25 Degrees F (0 to minus 4 degrees C). Sand 
and mixing water shall be heated to produce mortar temperatures 
between 40 degrees F and 120 degrees F (4 degrees C and 49 degrees 
C). Temperature of mortar on boards shall be maintained above 
freezing.

c.  Air Temperature 25 to 20 Degrees F. (minus 4 to minus 7 degrees 
C). Sand and mixing water shall be heated to provide mortar 
temperatures between 40 degrees F and 120 degrees F (4 degrees C 
and 49 degrees C).  Temperature of mortar on boards shall be 
maintained above freezing.  Sources of heat shall be used on both 
sides of walls under construction.  Windbreaks shall be employed 
when wind is in excess of 15 mph (24 km/hour).

d.  Air Temperature 20 Degrees F (minus 7 degrees C) and below.  Sand 
and mixing water shall be heated to provide mortar temperatures 
between 40 degrees F and 120 degrees F (4 degrees C and 49 degrees 
C).  Enclosure and auxiliary heat shall be provided to maintain 
air temperature above 32 degrees F (0 degrees C).  Temperature of 
units when laid shall not be less than 20 degrees F (minus 7 
degrees C).

3.1.2.2   Completed Masonry and Masonry Not Being Worked On

a.  Mean daily air temperature 40 degrees F to 32 degrees F (4 degrees 
C to 0 degrees C).  Masonry shall be protected from rain or snow 
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for 24 hours by covering with weather-resistive membrane.

b.  Mean daily air temperature 32 degrees F to 25 degrees F (0 degrees 
C to minus 4 degrees C).  Masonry shall be completely covered with 
weather-resistant membrane for 24 hours.

c.  Mean Daily Air Temperature 25 Degrees F to 20 Degrees F (minus 4 
degrees C to minus 7 degrees C).  Masonry shall be completely 
covered with insulating blankets or equally protected for 24 hours.

d.  Mean Daily Temperature 20 Degrees F (minus 7 degrees C) and Below. 
 Masonry temperature shall be maintained above 32 degrees F (0 
degrees C) for 24 hours by enclosure and supplementary heat, by 
electric heating blankets, infrared heat lamps, or other approved 
methods.

3.2   LAYING MASONRY UNITS

Masonry units shall be laid in running bond pattern.  Facing courses shall 
be level with back-up courses, unless the use of adjustable ties has been 
approved in which case the tolerances shall be plus or minus  1/2 inch (13 
mm).  Each unit shall be adjusted to its final position while mortar is 
still soft and plastic.  Units that have been disturbed after the mortar 
has stiffened shall be removed, cleaned, and relaid with fresh mortar.  Air 
spaces, cavities, chases, expansion joints, and spaces to be grouted shall 
be kept free from mortar and other debris.  Units used in exposed masonry 
surfaces shall be free from chipped edges or other imperfections detracting 
from the appearance of the finished work.  Vertical joints shall be kept 
plumb.  Units being laid and surfaces to receive units shall be free of 
water film and frost.  Solid units shall be laid in a nonfurrowed full bed 
of mortar.  Mortar for veneer wythes shall be beveled and sloped toward the 
center of the wythe from the cavity side.  Units shall be shoved into place 
so that the vertical joints are tight.  Vertical joints of brick and the 
vertical face shells of concrete masonry units, except where indicated at 
control, expansion, and isolation joints, shall be completely filled with 
mortar.  Mortar will be permitted to protrude up to 1/2 inch (13 mm) into 
the space or cells to be grouted.  Means shall be provided to prevent 
mortar from dropping into the space below.  In double wythe construction, 
the inner wythe may be brought up not more than 16 inches (400 mm) ahead of 
the outer wythe.  Collar joints shall be filled with mortar or grout during 
the laying of the facing wythe, and filling shall not lag the laying of the 
facing wythe by more than 8 inches (200 mm).

3.2.1   Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of laitance, dust, 
dirt, oil, organic matter, or other foreign materials and shall be slightly 
roughened to provide a surface texture with a depth of at least 1/8 inch 
(3mm).  Sandblasting shall be used, if necessary, to remove laitance from 
pores and to expose the aggregate.

3.2.2   Forms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which 
may result in cracking or other damage to supported masonry and 
sufficiently tight to prevent leakage of mortar and grout.  Supporting 
forms and shores shall not be removed in less than 10 days.

3.2.3   Concrete Masonry Units
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Units in piers, pilasters, columns, starting courses on footings, solid 
foundation walls, lintels, and beams, and where cells are to be filled with 
grout shall be full bedded in mortar under both face shells and webs.  
Other units shall be full bedded under both face shells.  Head joints shall 
be filled solidly with mortar for a distance in from the face of the unit 
not less than the thickness of the face shell.  Foundation walls below 
grade shall be grouted solid.  Jamb units shall be of the shapes and sizes 
to conform with wall units.  Solid units may be incorporated in the masonry 
work where necessary to fill out at corners, gable slopes, and elsewhere as 
approved.  Double walls shall be stiffened at wall-mounted plumbing 
fixtures by use of strap anchors, two above each fixture and two below each 
fixture, located to avoid pipe runs, and extending from center to center of 
the double wall.  Walls and partitions shall be adequately reinforced for 
support of wall-hung plumbing fixtures when chair carriers are not 
specified.

3.2.4   Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed.  Brick shall be 
laid in running bond with each course bonded at corners, unless otherwise 
indicated.  Molded brick shall be laid with the frog side down.  Brick that 
is cored, recessed, or has other deformations may be used in sills, treads, 
soldier courses, except where deformations will be exposed to view.

3.2.4.1   Wetting of Units

Wetting of clay, shale brick, or hollow brick units having an initial rate 
of absorption of more than 1 gram per minute per square inch (0.155 gm per 
minute per square cm) of bed surface shall be in conformance with ASTM C 67. 
 The method of wetting shall ensure that each unit is nearly saturated but 
surface dry when laid.

3.2.4.2   Solid Units

Bed, head, and collar joints shall be completely filled with mortar.

3.2.5   Tolerances

Masonry shall be laid plumb, true to line, with courses level.  Bond 
pattern shall be kept plumb throughout.  Corners shall be square unless 
noted otherwise.  Except for walls constructed of prefaced concrete masonry 
units, masonry shall be laid within the following tolerances (plus or minus 
unless otherwise noted):

TABLE II

TOLERANCES

 Variation from the plumb in the lines
 and surfaces of columns, walls and arises
____________________________________________

 In adjacent masonry units                                   1/8 inch
 In 10 feet                                                  1/4 inch
 In 20 feet                                                  3/8 inch
 In 40 feet or more                                          1/2 inch

 Variations from the plumb for external corners,
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TOLERANCES
 expansion joints, and other conspicuous lines
__________________________________________________

 In 20 feet                                                  1/4 inch
 In 40 feet or more                                          1/2 inch

 Variations from the level for exposed lintels,
 sills, parapets, horizontal grooves, and other
 conspicuous lines
_________________________________________________

  In 20 feet                                                 1/4 inch
  In 40 feet or more                                         1/2 inch

  Variation from level for bed joints and top
  surfaces of bearing walls
 ______________________________________________

  In 10 feet                                                 1/4 inch
  In 40 feet or more                                         1/2 inch

  Variations from horizontal lines
 ___________________________________

  In 10 feet                                                 1/4 inch
  In 20 feet                                                 3/8 inch
  In 40 feet or more                                         1/2 inch

  Variations in cross sectional dimensions of
  columns and in thickness of walls
 _____________________________________________

  Minus                                                      1/4 inch
  Plus                                                       1/2 inch

TABLE II

TOLERANCES

 Variation from the plumb in the lines
 and surfaces of columns, walls and arises
____________________________________________

 In adjacent masonry units                                     3 mm
 In 3 m                                                        6 mm
 In 6 m                                                       10 mm
 In 12 m or more                                              13 mm

 Variations from the plumb for external corners,
 expansion joints, and other conspicuous lines
__________________________________________________

 In 6 m                                                        6 mm
 In 12 m or more                                              13 mm
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TOLERANCES
 Variations from the level for exposed lintels,
 sills, parapets, horizontal grooves, and other
 conspicuous lines
_________________________________________________

  In 6 m                                                      6 mm
  In 12 m or more                                            13 mm

  Variation from level for bed joints and top
  surfaces of bearing walls
 ______________________________________________

  In 3 m                                                      6 mm
  In 12 m or more                                            13 mm

  Variations from horizontal lines
 ___________________________________

  In 3 m                                                      6 mm
  In 6 m                                                     10 mm
  In 12 m or more                                            13 mm

  Variations in cross sectional dimensions of
  columns and in thickness of walls
 _____________________________________________

  Minus                                                       6 mm
  Plus                                                       13 mm

3.2.6   Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of 
cut units.  Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws.  Concrete masonry units may be wet or dry cut.  Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall.  Cut edges shall be clean, true and 
sharp.  Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints.  Reinforced masonry lintels shall be provided above 
openings over 12 inches (300 mm) wide for pipes, ducts, cable trays, and 
other wall penetrations, unless steel sleeves are used.

3.2.7   Jointing

Joints shall be tooled when the mortar is thumbprint hard.  Horizontal 
joints shall be tooled last.  Joints shall be brushed to remove all loose 
and excess mortar.  Mortar joints shall be finished as follows:

3.2.7.1   Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut.  Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall.  Joints in unparged masonry 
walls below grade shall be pointed tight.  Flush joints for architectural 
units, such as fluted units, shall completely fill both the head and bed 
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joints.

3.2.7.2   Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled 
slightly concave.  Joints shall be tooled with a jointer slightly larger 
than the joint width so that complete contact is made along the edges of 
the unit.  Tooling shall be performed so that the mortar is compressed and 
the joint surface is sealed.  Jointer of sufficient length shall be used to 
obtain a straight and true mortar joint.

3.2.7.3   Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and 
abutting masonry walls shall be raked to a depth of 3/8 inch (10 mm).  On 
the exterior side of exterior frames, joints between frames and abutting 
masonry walls shall be raked to a depth of 3/8 inch (10 mm).

3.2.8   Joint Widths

Joint widths shall be as follows:

3.2.8.1   Concrete Masonry Units

Concrete masonry units shall have 3/8 inch (10 mm) joints.

3.2.8.2   Brick

Brick joint widths shall be the difference between the actual and nominal 
dimensions of the brick in either height or length.  Brick expansion joint 
widths shall be as shown.

3.2.9   Embedded Items

Spaces around built-in items shall be filled with mortar.  Openings around 
flush-mount electrical outlet boxes in wet locations shall be pointed with 
mortar.  Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and 
other items required to be built-in shall be embedded as the masonry work 
progresses.  Anchors, ties and joint reinforcement shall be fully embedded 
in the mortar.  Cells receiving anchor bolts and cells of the first course 
below bearing plates shall be filled with grout.

3.2.10   Unfinished Work

Unfinished work shall be stepped back for joining with new work.  Toothing 
may be resorted to only when specifically approved.  Loose mortar shall be 
removed and the exposed joints shall be thoroughly cleaned before laying 
new work.

3.2.11   Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.  
Masonry walls shall be anchored or tied together at corners and 
intersections with bond beam reinforcement and prefabricated corner or tee 
pieces of joint reinforcement as shown.

3.2.12   Partitions

Partitions shall be continuous from floor to underside of floor or roof 
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deck where shown.  Openings in firewalls around joists or other structural 
members shall be filled as indicated or approved.  Where suspended ceilings 
on both sides of partitions are indicated, the partitions other than those 
shown to be continuous may be stopped approximately 4 inches (100 mm) above 
the ceiling level.  An isolation joint shall be placed in the intersection 
between partitions and structural or exterior walls as shown.  Interior 
partitions having 4 inch (100 mm) nominal thick units shall be tied to 
intersecting partitions of 4 inch (100 mm) units, 5 inches (125 mm) into 
partitions of 6 inch (150 mm) units, and 7 inches (175 mm) into partitions 
of 8 inch (200mm) or thicker units.  Cells within vertical plane of ties 
shall be filled solid with grout for full height of partition or solid 
masonry units may be used.  Interior partitions having masonry walls over  
4 inches (100 mm)thick shall be tied together with joint reinforcement.  
Partitions containing joint reinforcement shall be provided with 
prefabricated pieces at corners and intersections or partitions.

3.3   ANCHORED VENEER CONSTRUCTION

The inner and outer wythes shall be completely separated by a continuous 
airspace as shown on the drawings.  Both the inner and the outer wythes 
shall be laid up together except when adjustable joint reinforcement 
assemblies are approved for use.  When both wythes are not brought up 
together, through-wall flashings shall be protected from damage until they 
are fully enclosed in the wall.  The airspace between the wythes shall be 
kept clear and free of mortar droppings by temporary wood strips laid on 
the wall ties and carefully lifted out before placing the next row of ties. 
 A coarse gravel or drainage material shall be placed behind the weep holes 
in the cavity to a minimum depth of 4 inches (100 mm) of coarse aggregate 
or 10 inches (250 mm) of drainage material to keep mortar droppings from 
plugging the weep holes.

3.4   WEEP HOLES

Weep holes shall be provided not more than 24 inches (600 mm) on centers in 
mortar joints of the exterior wythe above wall flashing, over foundations, 
bond beams, and any other horizontal interruptions of the cavity.  Weep 
holes shall be formed by placing short lengths of well-greased No. 10, 5/16 
inch (8 mm)nominal diameter, braided cotton sash cord in the mortar and 
withdrawing the cords after the wall has been completed.  Other approved 
methods may be used for providing weep holes.  Weep holes shall be kept 
free of mortar and other obstructions.

3.5   COMPOSITE WALLS

Masonry wythes shall be tied together with joint reinforcement or with unit 
wall ties.  Facing shall be anchored to concrete backing with wire dovetail 
anchors set in slots built in the face of the concrete as specified in 
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.  The facing wythe shall be 
anchored or tied to the backup at a maximum spacing of 16 inches (400 mm)on 
center vertically and 24 inches (600 mm) on center horizontally.  Unit ties 
shall be spaced not over 24 inches (600 mm) on centers horizontally, in 
courses not over 16 inches (400 mm) apart vertically, staggered in 
alternate courses.  Ties shall be laid not closer than 5/8 inch (16 mm) to 
either masonry face.  Ties shall not extend through control joints.  Collar 
joints between masonry facing and masonry backup shall be filled solidly 
with grout.

3.6   MORTAR
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Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes, but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be by volume.  Ingredients not in containers, such as sand, 
shall be accurately measured by the use of measuring boxes.  Water shall be 
mixed with the dry ingredients in sufficient amount to provide a workable 
mixture which will adhere to the vertical surfaces of masonry units.  
Mortar that has stiffened because of loss of water through evaporation 
shall be retempered by adding water to restore the proper consistency and 
workability.  Mortar that has reached its initial set or that has not been 
used within 2-1/2 hours after mixing shall be discarded.

3.7   REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar, 
grout, or other coating which might destroy or reduce its bond prior to 
placing grout.  Bars with kinks or bends not shown on the drawings shall 
not be used.  Reinforcement shall be placed prior to grouting.  Unless 
otherwise indicated, vertical wall reinforcement shall extend to within  2 
inches (50mm) of tops of walls.

3.7.1   Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of 1/2 inch (13 mm)shall be 
maintained between the bars and masonry units.  Minimum clearance between 
parallel bars shall be one diameter of the reinforcement.  Vertical 
reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 
diameters of the reinforcement.  Column and pilaster ties shall be wired in 
position around the vertical steel.  Ties shall be in contact with the 
vertical reinforcement and shall not be placed in horizontal bed joints.

3.7.2   Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.  
Welded or mechanical connections shall develop at least 125 percent of the 
specified yield strength of the reinforcement.

3.8   JOINT REINFORCEMENT

Joint reinforcement shall be installed at 16 inches (400 mm) on center or 
as indicated.  Reinforcement shall be lapped not less than  6 inches (150 
mm).  Prefabricated sections shall be installed at corners and wall 
intersections.  The longitudinal wires of joint reinforcement shall be 
placed to provide not less than 5/8 inch (16 mm) cover to either face of 
the unit.

3.9   PLACING GROUT

Cells containing reinforcing bars shall be filled with grout.  Hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces shall be filled solid with grout.  Cells under lintel bearings on 
each side of openings shall be filled solid with grout for full height of 
openings.  Walls below grade, lintels, and bond beams shall be filled solid 
with grout.  Units other than open end units may require grouting each 
course to preclude voids in the units.  Grout not in place within 1-1/2 
hours after water is first added to the batch shall be discarded. 
Sufficient time shall be allowed between grout lifts to preclude 
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displacement or cracking of face shells of masonry units.  If blowouts, 
flowouts, misalignment, or cracking of face shells should occur during 
construction, the wall shall be torn down and rebuilt.

3.9.1   Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not more than 30 feet (10 m) apart, or as 
required, to limit the horizontal flow of grout for each pour.

3.9.2   Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units 
receiving grout.

3.9.3   Grout Holes and Cleanouts

3.9.3.1   Grout Holes

Grouting holes shall be provided in slabs, spandrel beams, and other 
in-place overhead construction.  Holes shall be located over vertical 
reinforcing bars or as required to facilitate grout fill in bond beams. 
Additional openings spaced not more than 16 inches (400 mm) on centers 
shall be provided where grouting of all hollow unit masonry is indicated.  
Openings shall not be less than 4 inches (100 mm) in diameter or 3 by 4 
inches (75 by 100 mm) in horizontal dimensions.  Upon completion of 
grouting operations, grouting holes shall be plugged and finished to match 
surrounding surfaces.

3.9.3.2   Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores 
containing vertical reinforcement when the height of the grout pour exceeds 
5 feet (1.5 m).  Where all cells are to be grouted, cleanout courses shall 
be constructed using bond beam units in an inverted position to permit 
cleaning of all cells.  Cleanout holes shall be provided at a maximum 
spacing of 32 inches (800 mm) where all cells are to be filled with grout.  
A new series of cleanouts shall be established if grouting operations are 
stopped for more than 4 hours.  Cleanouts shall not be less than 3 by 4 
inch (75 by 100 mm) openings cut from one face shell.  Manufacturer's 
standard cutout units may be used at the Contractor's option.  Cleanout 
holes shall not be closed until masonry work, reinforcement, and final 
cleaning of the grout spaces have been completed and inspected.  For walls 
which will be exposed to view, cleanout holes shall be closed in an 
approved manner to match surrounding masonry.

3.9.4   Grouting Equipment

3.9.4.1   Grout Pumps

Pumping through aluminum tubes will not be permitted.  Pumps shall be 
operated to produce a continuous stream of grout without air pockets, 
segregation, or contamination.  Upon completion of each day's pumping, 
waste materials and debris shall be removed from the equipment, and 
disposed of outside the masonry.

3.9.4.2   Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
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per minute when submerged in the grout.  At least one spare vibrator shall 
be maintained at the site at all times.  Vibrators shall be applied at 
uniformly spaced points not further apart than the visible effectiveness of 
the machine.  Duration of vibration shall be limited to time necessary to 
produce satisfactory consolidation without causing segregation.

3.9.5   Grout Placement

Masonry shall be laid to the top of a pour before placing grout.  Grout 
shall not be placed in two-wythe solid unit masonry cavity until mortar 
joints have set for at least 3 days during hot weather and 5 days during 
cold damp weather.  Grout shall not be placed in hollow unit masonry until 
mortar joints have set for at least 24 hours.  Grout shall be placed using 
a hand bucket, concrete hopper, or grout pump to completely fill the grout 
spaces without segregation of  the aggregates.  Vibrators shall not be 
inserted into lower pours that are in a semi-solidified state.  The height 
of grout pours and type of grout used shall be limited by the dimensions of 
grout spaces as indicated in Table III.  Low-lift grout methods may be used 
on pours up to and including 5 feet (1.5 m) in height.  High-lift grout 
methods shall be used on pours exceeding 5 feet (1.5 m) in height.

3.9.5.1   Low-Lift Method

Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more 
than 1/2 inch (13 mm) into the grout space shall be removed before 
beginning the grouting operation.  Grout pours 12 inches (300 mm) or less 
in height shall be consolidated by mechanical vibration or by puddling.  
Grout pours over 12 inches (300 mm) in height shall be consolidated by 
mechanical vibration and reconsolidated by mechanical vibration after 
initial water loss and settlement has occurred.  Vibrators shall not be 
inserted into lower pours that are in a semi-solidified state.  Low-lift 
grout shall be used subject to the limitations of Table III.

3.9.5.2   High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel.  Mortar protruding more than 1/4 inch (6 mm)into 
the grout space shall be removed by dislodging the projections with a rod 
or stick as the work progresses.  Reinforcing, bolts, and embedded 
connections shall be rigidly held in position before grouting is started.  
CMU units shall not be pre-wetted.  Grout, from the mixer to the point of 
deposit in the grout space shall be placed as rapidly as practical by 
pumping and placing methods which will prevent segregation of the mix and 
cause a minimum of grout splatter on reinforcing and masonry surfaces not 
being immediately encased in the grout lift.  The individual lifts of grout 
shall be limited to 4 feet (1.2 m) in height.  The first lift of grout 
shall be placed to a uniform height within the pour section and vibrated 
thoroughly to fill all voids.  This first vibration shall follow 
immediately behind the pouring of the grout using an approved mechanical 
vibrator.  After a waiting period sufficient to permit the grout to become 
plastic, but before it has taken any set, the succeeding lift shall be 
poured and vibrated 12 to 18 inches (300 to 450 mm) into the preceding 
lift.  If the placing of the succeeding lift is going to be delayed beyond 
the period of workability of the preceding, each lift shall be 
reconsolidated by reworking with a second vibrator as soon as the grout has 
taken its settlement shrinkage.  The waiting, pouring, and reconsolidation 
steps shall be repeated until the top of the pour is reached.  The top lift 
shall be reconsolidated after the required waiting period.  The high-lift 
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grouting of any section of wall between vertical grout barriers shall be 
completed to the top of a pour in one working day unless a new series of 
cleanout holes is established and the resulting horizontal construction 
joint cleaned.  High-lift grout shall be used subject to the limitations in 
Table III.

TABLE III

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

                                             Minimum Dimensions of the
                                           Total Clear Areas Within Grout
  Maximum                                   Spaces and Cells (in.) (1,2)
  Grout Pour
  Height        Grout       Grouting         Multiwythe     Hollow-unit
  (feet) (4)    Type        Procedure        Masonry (3)    Masonry
 ____________  _______     ___________      ____________   ______________

      1         Fine        Low Lift            3/4          1-1/2 x 2
      5         Fine        Low Lift            2            2 x 3
      8         Fine        High Lift           2            2 x 3
      12        Fine        High Lift           2-1/2        2-1/2 x 3
      24        Fine        High Lift           3            3 x 3
      1        Coarse       Low Lift            1-1/2        1-1/2 x 3
      5        Coarse       Low Lift            2            2-1/2 x 3
      8        Coarse       High Lift           2            3 x 3
      12       Coarse       High Lift           2-1/2        3 x 3
      24       Coarse       High Lift           3            3 x 4

TABLE III

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

                                             Minimum Dimensions of the
                                           Total Clear Areas Within Grout
  Maximum                                   Spaces and Cells (mm) (1,2)
  Grout Pour
  Height        Grout       Grouting         Multiwythe     Hollow-unit
  (m)    (4)    Type        Procedure        Masonry (3)    Masonry
 ____________  _______     ___________      ____________   ______________

    0.3         Fine        Low Lift            20           40 x 50
    1.5         Fine        Low Lift            50           50 x 75
    2.4         Fine        High Lift           50           50 x 75
    3.6         Fine        High Lift           65           65 x 75
    7.3         Fine        High Lift           75           75 x 75
    0.3        Coarse       Low Lift            40           40 x 75
    1.5        Coarse       Low Lift            50           65 x 75
    2.4        Coarse       High Lift           50           75 x 75
    3.6        Coarse       High Lift           65           75 x 75
    7.3        Coarse       High Lift           75           75 x 100

Notes:
(1) The actual grout space or cell dimension must be larger than the 

sum of the following items:
a) The required minimum dimensions of total clear areas given in 
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal 
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reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up 
of one or more open areas, with at least one area being 3/4 inch 
(20 mm)or greater in width.

(3) For grouting spaces between masonry wythes.

(4) Where only cells of hollow masonry units containing reinforcement 
are grouted, the maximum height of the pour shall not exceed the 
distance between horizontal bond beams.

3.10   BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the 
drawings.  Grout barriers shall be installed under bond beam units to 
retain the grout as required.  Reinforcement shall be continuous, including 
around corners, except through control joints or expansion joints, unless 
otherwise indicated on the drawings.  Where splices are required for 
continuity, reinforcement shall be lapped 48 bar diameters.  A minimum 
clearance of 1/2 inch (13 mm) shall be maintained between reinforcement and 
interior faces of units.

3.11   SHELF ANGLES

Shelf angles shall be adjusted as required to keep the masonry level and at 
the proper elevation.  Shelf angles shall be galvanized.  Shelf angles 
shall be provided in sections not longer than 10 feet (3 m) and installed 
with a 1/4 inch (6 mm) gap between sections.  Shelf angles shall be mitered 
and welded at building corners with each angle not shorter than 4 feet (1.2 
m), unless limited by wall configuration.

3.12   LINTELS

3.12.1   Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with 
grout in all courses and reinforced with a minimum of two No. 4 bars in the 
bottom course unless otherwise indicated on the drawings.  Lintel 
reinforcement shall extend beyond each side of masonry opening 40 bar 
diameters or 24 inches (600 mm), whichever is greater.  Reinforcing bars 
shall be supported in place prior to grouting and shall be located 1/2 inch 
(15 mm)  above the bottom inside surface of the lintel unit.

3.12.2   Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the drawings.  
Lintels shall be set in a full bed of mortar with faces plumb and true.  
Steel and precast lintels shall have a minimum bearing length of 8 inches 
(200 mm) unless otherwise indicated on the drawings.

3.13   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, mortar and grout daubs or splashings shall be completely removed 
from masonry-unit surfaces that will be exposed or painted.  Before 
completion of the work, defects in joints of masonry to be exposed or 
painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints.  Immediately after grout work is completed, scum and 
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stains which have percolated through the masonry work shall be removed 
using a high pressure stream of water and a stiff bristled brush.  Masonry 
surfaces shall not be cleaned, other than removing excess surface mortar, 
until mortar in joints has hardened.  Masonry surfaces shall be left clean, 
free of mortar daubs, dirt, stain, and discoloration, including scum from 
cleaning operations, and with tight mortar joints throughout.  Metal tools 
and metal brushes shall not be used for cleaning.

3.13.1   Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be 
dry-brushed at the end of each day's work and after any required pointing, 
using stiff-fiber bristled brushes.

3.13.2   Clay Brick Surfaces

Exposed clay brick masonry surfaces shall be cleaned as necessary to obtain 
surfaces free of stain, dirt, mortar and grout daubs, efflorescence, and 
discoloration or scum from cleaning operations.  After cleaning, the sample 
panel of similar material shall be examined for discoloration or stain as a 
result of cleaning.  If the sample panel is discolored or stained, the 
method of cleaning shall be changed to assure that the masonry surfaces in 
the structure will not be adversely affected.  The exposed masonry surfaces 
shall be water-soaked and then cleaned with a solution proportioned 1/2 cup 
(30 milliliters) trisodium phosphate and 1/2 cup (30 milliliters)) laundry 
detergent to 1 gallon (1 liter) of water or cleaned with a proprietary 
masonry cleaning agent specifically recommended for the color and texture 
by the clay products manufacturer.  The solution shall be applied with 
stiff fiber brushes, followed immediately by thorough rinsing with clean 
water.  Proprietary cleaning agents shall be used in conformance with the 
cleaning product manufacturer's printed recommendations.  Efflorescence 
shall be removed in conformance with the brick manufacturer's 
recommendations.

3.14   PROTECTION

Facing materials shall be protected against staining.  Top of walls shall 
be covered with nonstaining waterproof covering or membrane when work is 
not in progress.  Covering of the top of the unfinished walls shall 
continue until the wall is waterproofed with a complete roof or parapet 
system.  Covering shall extend a minimum of 2 feet (600 mm) down on each 
side of the wall and shall be held securely in place.  Before starting or 
resuming, top surface of masonry in place shall be cleaned of loose mortar 
and foreign material.

3.15   TEST REPORTS

3.15.1   Field Testing of Mortar

At least three specimens of mortar shall be taken each day.  A layer of 
mortar 1/2 to 5/8 inch (13 to 16 mm) thick shall be spread on the masonry 
units and allowed to stand for one minute.  The specimens shall then be 
prepared and tested for compressive strength in accordance with ASTM C 780.

3.15.2   Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C 1019.  A minimum of three specimens of 
grout per day shall be sampled and tested.  Each specimen shall have a 
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minimum ultimate compressive strength of 2000 psi (13.8 MPa) at 28 days.

3.15.3   Efflorescence Test

Brick which will be exposed to weathering shall be tested for 
efflorescence.  Tests shall be scheduled far enough in advance of starting 
masonry work to permit retesting if necessary.  Sampling and testing shall 
conform to the applicable provisions of ASTM C 67.  Units meeting the 
definition of "effloresced" will be subjected to rejection.

        -- End of Section --
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                                                  SAVH-04435 (09/97)
                                                       -----------------

SECTION 04435

ARCHITECTURAL CAST STONE
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 318 (1992) Building Code Requirements for
Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1990a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 185 1990a) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 497 (1990b) Steel Welded Wire Fabric, 
Deformed, for Concrete Reinforcement

ASTM A 615 (1990) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 33 (1986) Concrete Aggregates

ASTM C 144 (1991) Standard Specification for 
Aggregate or Masonry Mortar

ASTM C 207 (1991; R 1992) Hydrated Lime for Masonry 
Purposes

ASTM C 494 (1986) Chemical Admixtures for Concrete

CAST STONE INSTITUTE (CSI)

CSI 04435 (1990) Standard Specification for Cast 
Stone

PRECAST PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI Mnl-117 (1977) Manual for Quality Control for 
Plants and Production of Architectural 
Precast Concrete Products

PCI Mnl-122 (1989) Architectural Precast Concrete
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1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Calculations; FIO.

Design calculations, prior to the manufacture of any cast stone units for 
the project.

Mix Design; FIO.

A statement giving the maximum nominal fine or coarse aggregate size, the 
proportions of all ingredients and the type and amount of any admixtures 
that will be used in the manufacturing process, prior to commencing 
operations.  The statement shall be accompanied by test results certifying 
that the proportions selected conform to the requirements of CSI 04435.

SD-04 Drawings

Cast Stone; FIO.

Cast stone manufacturer shall prepare and submit complete properly marked 
setting drawings, showing details and sizes of stones and reinforcing; 
arrangement of joints; bonding; inserts; joints; connections to adjoining 
walls or materials; reinforcing; and method of installation and anchoring.  
Unless otherwise specified, shop drawings shall provide for the following:

  a.  Provide suitable wash on all exterior sills, copings, projecting 
courses and pieces with exposed top surfaces.

  b.  Window sills shall have raised fillets at the back.

  c.  All projecting pieces and soffit stones shall have drips under the  
outer edge.

  d.  The shop drawings shall show the setting mark of each stone and its 
location on the structure.  The stone when delivered shall bear the same 
corresponding setting mark on an unexposed surface.

SD-14 Samples

Cast Stone Units; FIO.

Two 12-inch by 12-inch by 2-inch samples of each type of cast stone unit 
finish required for the project.  Samples shall show matrix color, surface 
color, surface texture, and panel back finish.  A full-size mockup, 
maintained at the cast stone manufacturer's plant until approval by the 
Contracting Officer for removal or incorporating in the project.  The 
mockup shall be used to establish quality and acceptance of stone units to 
be used on the project, and shall consist of three or more units, showing 
the exterior finish (matrix color, surface color, surface texture), panel 
back finish, edge treatment, joint treatment, reinforcement, anchorage 
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insert, lifting inserts, and other accessories.  Mockup shall also include 
doors and windows and typical joints, including exterior corner joints and 
joints between units.

SD-18 Records

Manufacturer's Qualifications; FIO.

A statement giving the qualifications of the cast stone manufacturer and of 
the installers, prior to commencing operations.

1.3   GENERAL REQUIREMENTS

Cast stone units shall be designed and fabricated by an experienced and 
acceptable cast stone manufacturer.  The manufacturer shall have been 
regularly and continuously engaged in the manufacture of cast stone work 
similar to that indicated on the drawings for at least 5 years.  Cast stone 
work shall be coordinated with the work of other trades.

1.4   DESIGN

1.4.1   Properties of Mix

Cast stone units shall have a 28-day compressive strength of 5,000 psi.  
The average water absorption of cast stone shall not exceed 6 percent by 
dry weight.

1.4.2   Tolerances

Cast stone dimensions shall be the numerically greater of plus or minus 1/8 
inch or length/360.  Setting tolerances shall be not greater than plus or 
minus 1/8 inch allowable out of plane from adjacent unit.

1.4.3   Reinforcement

Cast stone shall be reinforced with new billet steel reinforcing bars 
meeting ASTM A 615, grade 60, when necessary for safe handling, setting and 
structural stress, and the size of the reinforcing shall be specified.  
Reinforcement shall be galvanized or epoxy coated when covered with less 
than 2 inches of material for bars greater than 5/8 inch; 1-1/2 inches for 
bars 5/8 inch or smaller.  The material covering in all cases shall be at 
least twice the diameter of the bars.  Cast stone panels shall be 
reinforced as may be required for stripping, shipping and handling and to 
allow for temperature changes and structural stress.  They shall be 
designed to carry the weight of materials above them.  There shall be a 
minimum steel reinforcement equal to 1/4 percent of the sectional area of 
the panel.  When panel is greater than 12 inches in any sectional 
dimension, the temperature steel shall be placed in both directions.  Where 
applicable, cold-drawn steel wire reinforcement conforming to ASTM A 82, 
welded wire reinforcement conforming to ASTM A 185 or ASTM A 497, or steel 
bar or rod mat reinforcement conforming to ASTM A 184 may be used.

1.4.4   Standards and Loads

Cast stone unit design shall conform to ACI 318 and PCI Mnl-122.  Design 
loads for precast concrete shall be as indicated on the drawings.  A 
differential temperature of 60 degrees F, between interior and exterior 
faces of the units, shall be considered in the design.  Stresses due to 
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restrained volume change caused by shrinkage and temperature differential, 
handling, transportation and erection shall be accounted for in the design.

1.4.5   Connections

Connection of units to other members, or to other units shall be of the 
type and configuration indicated.  The design and sizing of connections for 
all design loads shall be by the Contractor.

1.4.6   Calculations

Calculations for design of members and connections not shown shall be made 
by a currently registered professional engineer in the state of North 
Carolina who is experienced in the design of precast architectural 
concrete.  Calculation shall include the analysis of member for lifting 
stresses and the sizing of the lifting inserts.

1.5   STORAGE AND INSPECTION AT MANUFACTURER'S PLANT

Cast stone units temporarily stored at the manufacturer's plant shall be 
protected from damage in accordance with PCI Mnl-117.  Immediately prior to 
shipment to the job site, all cast stone units shall be inspected for 
quality to ensure all cast stone units conform to the requirements 
specified.  Inspection for quality will include but not necessarily be 
limited to the following elements; color, texture, dimensional tolerances, 
chipping, cracking, and staining.  All defective cast stone units shall be 
replaced or repaired as approved.

1.6   HANDLING AND STORAGE

Cast stone units shall be delivered to the site with delivery scheduled to 
avoid excessive build-up of units in storage at the site.  Upon delivery to 
the job site all cast stone units shall be inspected for quality as 
specified in paragraph STORAGE AND INSPECTION AT MANUFACTURER'S PLANT.  If 
the cast stone units cannot be unloaded and placed directly into the work, 
they shall be stored onsite, off the ground and protected from weather, 
marring, or overload.  Cast stone units shall be handled in accordance with 
manufacturer's instructions.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Aggregates

2.1.1.1   Fine Aggregate

Fine aggregate shall be carefully graded and washed natural sands, or 
manufactured granite, quartz or limestone sands complying with ASTM C 33, 
except that gradation may vary to achieve desired finish and texture.

2.1.1.2   Coarse Aggregate

Coarse aggregate shall be carefully graded and washed natural gravels, or 
crushed, graded stone such as granite, quartz, limestone or other durable 
stone complying with ASTM C 33, except that gradation may vary to achieve 
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desired finish and texture.

2.1.2   Reinforcement

Cast stone shall be reinforced with new billet steel reinforcing bars in 
accordance with ASTM A 615, grade 60, when necessary for safe handling, 
setting and structural stress.  The size of the reinforcing shall be 
specified.  If surfaces are to be exposed to the weather, reinforcement 
shall be galvanized or epoxy coated when covered with less than 2 inches of 
material for bars larger than 5/8 inch, and 1-1/2 inches for bars 5/8 inch 
or smaller.  The material covering in all cases shall be at least twice the 
diameter of the bars.  Cast stone panels shall be reinforced as may be 
required for handling, and to allow for temperature changes and structural 
stress.  There shall be a minimum steel reinforcement amounting to 1/4 
percent of the sectional area of the panel, and should the panel be greater 
than 12 inches in any sectional dimension, the temperature steel shall be 
placed in both directions.  Where applicable, cold-drawn steel wire 
reinforcement in accordance with ASTM A 82, welded wire fabric 
reinforcement complying with ASTM A 185 or ASTM A 497, or steel bar or rod 
mat reinforcement meeting ASTM A 184 may be used.

2.1.3   Cement

Cement shall be portland Type I or Type III, white and/or gray conforming 
to ASTM C 150.

2.1.4   Color

All colors shall be inorganic (natural or synthetic) iron oxide pigments in 
accordance with ASTM C 979, excluding the use of a cement grade of carbon 
black pigment, and shall be guaranteed by the pigment manufacturer to be 
lime-proof.  The amount of pigment shall not exceed 10 percent by weight of 
the cement used.

2.1.5   Inserts

Inserts shall be manufacturer's standard, suited for the application.

2.1.6   Plates, Angles, Anchors and Embedments

Steel items, other than stainless, shall be coated with a rust-inhibiting 
paint or shall be hot-dip galvanized.  Steel items, including items 
embedded in cast stone, shall be either stainless steel or hot dip 
galvanized steel.

2.1.7   Water

Water shall be potable tap water free from impurities.

2.1.8   Admixtures

Admixtures shall conform to ASTM C 494.

2.1.9   Pointing Mortar

2.1.9.1   Nonstaining cement

ASTM C 91.
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2.1.9.2   Hydrated Lime

ASTM C 207.

2.1.9.3   Sand

ASTM C 144.

2.2   CAST STONE UNITS

Cast stone units shall be manufactured and cured in accordance with the 
applicable provisions of PCI Mnl-117.  Units shall be manufactured within 
the allowable tolerances given in CSI 04435 and PCI Mn-117.

2.2.1   Reinforcement

Fabrication and placement of reinforcement shall conform to the details 
shown on the approved detail drawings and PCI Mnl-117.

2.2.2   Embedded Accessories

Anchors, inserts, lifting devices, dowels, and other accessories which are 
to be embedded in the cast stone units shall be furnished and installed in 
accordance with the approved detail drawings.  Embedded items shall be 
accurately positioned in their designed location, and shall have sufficient 
anchorage and embedment to satisfy design requirements.

2.2.3   Identification

Each cast stone unit shall be marked to correspond to the identification 
marks for each different precast unit shown on the detail drawings.

2.2.4   Finish

Finish for cast stone shall be in accordance with the requirements of CSI 
04435.

PART 3   EXECUTION

3.1   SETTING

All cast stone shall be set by experienced masons, accurately and in 
accordance with the shop and setting drawings.  Unless otherwise noted, 
every stone shall be set in a full bed of mortar with all vertical joints 
flushed full.  All anchors and dowels shall be firmly placed and all anchor 
holes and dowel holes and similar holes filled completely with mortar or 
nonshrink grout.  All anchors, dowels, and other anchoring devices shall be 
furnished by the setting contractor as shown on approved shop drawings 
using, whenever possible, stainless steel-type 302 or 304 standard building 
stone anchors.  When setting with mortar, all stones not thoroughly wet 
shall be drenched with clear water just prior to setting.  After each stone 
has been set, all joints shall be raked to a depth of 3/4 inch from the 
face for pointing.  The face of each stone shall then be sponged off to 
remove any splashed mortar or mortar smears.  Only the ends of lugged sills 
and similar stones shall be embedded in mortar.  The balance of joint to be 
left open until pointing of stone work.  All cornices, copings, projecting 
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belt courses, steps, platforms and in general, all stone areas either 
partially or totally horizontal, shall be set with unfilled vertical 
joints.  After setting, insert properly sized back-up material or backer 
rod to proper depth, prime the ends of the stone, and gun in sealant.  All 
stone shall be protected from splashing mortar or damage by other trades.  
Any foreign matter splashed on the stone should be removed immediately.

3.2   POINTING

When ready for pointing, the joints shall be dampened and carefully pointed 
to a slight concave unless otherwise specified.  No pointing shall be done 
in freezing weather nor in locations exposed to hot sun, unless properly 
protected.  Pointing mortar shall be composed of one part nonstaining 
cement (ASTM C 91), one part hydrate lime (ASTM C 207 - Type S) and four 
parts of clean, washed sand (ASTM C 144).  Coloring pigments shall be added 
as required so that mortar is the same color as the stone.  The Contracting 
Officer shall approve color of pointing mortar before proceeding with 
pointing.

3.3   JOINT SEALING

Head joints in copings and similar stones and joints as detailed shall be 
caulked with a joint sealant used in accordance with the manufacturer's 
instructions.

3.4   PATCHING AND CLEANING

The repair of chipped or damaged cast stone shall be done only by mechanics 
skilled in this class of work, with materials furnished by the manufacturer 
and according to his direction.  Before pointing, the face of all cast 
stone shall be scrubbed with a fibre brush, using soap powder and water, 
and shall then be thoroughly rinsed with clean running water.  Any mortar 
on the face of the cast stone shall be removed.  No acids or prepared 
cleaners shall be used without the approval of the cast stone manufacturer.

3.5   PROTECTION OF WORK

Cast stone units shall be protected against damage from subsequent 
operations.

3.6   DEFECTIVE WORK

Cast stone units damaged during erection shall be repaired as soon after 
occurrence as possible or replaced, as directed, using approved procedures. 
 All repairs to cast stone units shall match the adjacent surfaces in color 
and texture and shall be as approved.  Unless otherwise approved, repair 
procedures shall conform to PCI Mnl-117.

        -- End of Section --
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SECTION 05120

STRUCTURAL STEEL
09/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Manual (1989) Manual of Steel Construction 
Allowable Stress Design

AISC LRFD Vol I (1995) Manual of Steel Construction Load & 
Resistance Factor Design, Vol I: 
Structural Members, Specifications & Codes

AISC LRFD Vol II (1995) Manual of Steel Construction Load & 
Resistance Factor Design, Vol II: 
Structural Members, Specifications & Codes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 6/A 6M (1996b) General Requirements for Rolled 
Structural Steel Bars, Plates, Shapes, and 
Sheet Piling

ASTM A 36/A 36M (1996) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM A 325 (1996) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 490 (1993) Heat-Treated Steel Structural 
Bolts, 150 ksi Minimum Tensile Strength

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 563 (1994) Carbon and Alloy Steel Nuts

ASTM F 844 (1990) Washers, Steel, Plain (Flat), 
Unhardened for General Use
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.21.1 (1994) Lock Washers (Inch Series)

ASME B46.1 (1995) Surface Texture (Surface Roughness, 
Waviness, and Lay)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1993) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS D1.1 (1996) Structural Welding Code - Steel

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (without Lead 
and Chromate Pigments)

1.2   GENERAL REQUIREMENTS

Structural steel fabrication and erection shall be performed by an 
organization experienced in structural steel work of equivalent magnitude. 
  The Contractor shall be responsible for correctness of detailing, 
fabrication, and for the correct fitting of structural members.   
Connections, for any part of the structure not shown on the contract 
drawings, shall be considered simple shear connections and shall be 
designed and detailed in accordance with pertinent provisions of AISC ASD 
Manual and AISC LRFD Vol II.  Substitution of sections or modification of 
connection details will not be accepted unless approved by the Contracting 
Officer.  AISC LRFD Vol I and AISC LRFD Vol II shall govern the work.   
Welding shall be in accordance with AWS D1.1.  High-strength bolting shall 
be in accordance with AISC LRFD Vol I.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Structural Steel System; GA.  Structural Connections; GA.

Shop and erection details including members (with their connections) not 
shown on the contract drawings.  Welds shall be indicated by standard 
welding symbols in accordance with AWS A2.4.

SD-08 Statements

Erection; GA.

Prior to erection, erection plan of the structural steel framing describing 
all necessary temporary supports, including the sequence of installation 
and removal.
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SD-13 Certificates

Mill Test Reports; FIO.

Certified copies of mill test reports for structural steel, structural 
bolts, nuts, washers and other related structural steel items, including 
attesting that the structural steel furnished contains no less than 25 
percent recycled scrap steel and meets the requirements specified herein, 
prior to the installation.

Welder Qualifications; FIO.

Certified copies of welder qualifications test records showing 
qualification in accordance with AWS D1.1.

Fabrication; FIO.

A copy of the AISC certificate indicating that the fabrication plant meets 
the specified structural steelwork category.

SD-14 Samples

High Strength Bolts and Nuts; FIO.  Carbon Steel Bolts and Nuts; FIO.  Nuts 
Dimensional Style; FIO.   Washers; FIO.

Random samples of bolts, nuts, and washers as delivered to the job site if 
requested, taken in the presence of the Contracting Officer and provided to 
the Contracting Officer for testing to establish compliance with specified 
requirements.

1.4   STORAGE

Material shall be stored out of contact with the ground in such manner and 
location as will minimize deterioration.

PART 2   PRODUCTS

2.1   STRUCTURAL STEEL

2.1.1   Carbon Grade Steel

Carbon grade steel shall conform to ASTM A 36/A 36M.

2.2   STRUCTURAL TUBING

Structural tubing shall conform to ASTM A 500, Grade A.

2.3   STEEL PIPE

Steel pipe shall conform to ASTM A 53, Type E, Grade B.

2.4   OMITTED.

2.5   HIGH STRENGTH BOLTS AND NUTS

High strength bolts shall conform to  ASTM A 325, Type 1 with carbon steel 
nuts conforming to  ASTM A 563, Grade C.

2.6   CARBON STEEL BOLTS AND NUTS
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Carbon steel bolts shall conform to ASTM A 307, Grade A with carbon steel 
nuts conforming to  ASTM A 563, Grade A.

2.7   NUTS DIMENSIONAL STYLE

Carbon steel nuts shall be Hex style when used with ASTM A 307 bolts or 
Heavy Hex style when used with  ASTM A 325or  ASTM A 490bolts.

2.8   WASHERS

Plain washers shall conform to ASTM F 844.  Other types, when required, 
shall conform to ASME B18.21.1.

2.9   PAINT

Paint shall conform to SSPC Paint 25.

PART 3   EXECUTION

3.1   FABRICATION

Fabrication shall be in accordance with the applicable provisions of AISC 
ASD Manual.  Fabrication and assembly shall be done in the shop to the 
greatest extent possible.  The fabricating plant shall be certified under 
the AISC quality certification program for Category I structural steelwork. 
 Compression joints depending on contact bearing shall have a surface 
roughness not in excess of  500 micro inches as determined by ASME B46.1, 
and ends shall be square within the tolerances for milled ends specified in 
ASTM A 6/A 6M.  Structural steelwork, except surfaces of steel to be 
encased in concrete, surfaces to be field welded, surfaces to be 
fireproofed, and contact surfaces of friction-type high-strength bolted 
connections shall be prepared for painting in accordance with AISC ASD 
Manual and primed with the specified paint.

3.2   ERECTION

Erection of structural steel shall be in accordance with the applicable 
provisions of AISC LRFD Vol I.

3.2.1   Structural Connections

Anchor bolts and other connections between the structural steel and 
foundations shall be provided and shall be properly located and built into 
connecting work.  Field welded structural connections shall be completed 
before load is applied.

3.2.2   Base Plates and Bearing Plates

Column base plates for columns and bearing plates for beams, girders, and 
similar members shall be provided.  Base plates and bearing plates shall be 
provided with full bearing after the supported members have been plumbed 
and properly positioned, but prior to placing superimposed loads.  Separate 
setting plates under column base plates will not be permitted.  The area 
under the plate shall be damp-packed solidly with bedding mortar, except 
where nonshrink grout is indicated on the drawings.  Bedding mortar and 
grout shall be as specified in Section 03300 CAST-IN-PLACE STRUCTURAL 
CONCRETE.
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3.2.3   Field Priming

After erection, the field bolt heads and nuts, field welds, and any 
abrasions in the shop coat shall be cleaned and primed with paint of the 
same quality as that used for the shop coat.

    -- End of Section --
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SECTION 05500

MISCELLANEOUS METAL
07/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A14.3 (1992) Ladders - Fixed - Safety 
Requirements

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 653 (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by 
the Hot-Dip Process

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1994) Structural Welding Code - Steel

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Miscellaneous Metal Items; GA.

Detail drawings indicating material thickness, type, grade, and class; 
dimensions; and construction details.  Drawings shall include catalog cuts, 
erection details, manufacturer's descriptive data and installation 
instructions, and templates.  Detail drawings for the following items: 
Metal ladder.

1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
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steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123, ASTM A 653, or ASTM A 924, as applicable.  Exposed fastenings shall 
be compatible materials, shall generally match in color and finish, and 
shall harmonize with the material to which fastenings are applied.  
Materials and parts necessary to complete each item, even though such work 
is not definitely shown or specified, shall be included.  Poor matching of 
holes for fasteners shall be cause for rejection.  Fastenings shall be 
concealed where practicable.  Thickness of metal and details of assembly 
and supports shall provide strength and stiffness.  Joints exposed to the 
weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous 
metal items securely in place.  Anchorage not otherwise specified or 
indicated shall include slotted inserts made to engage with the anchors, 
expansion shields, and power-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine and carriage bolts for 
steel; and lag bolts and screws for wood.

PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 16 gauge (1.52 mm) 
steel with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 14 by 20 inches (350 by 
500 mm) and of not lighter than 14 gauge (1.9 mm) steel, with stiffened 
edges, complete with attachments.  Access doors shall be hinged to frame 
and provided with a flush face, screw driver operated latch.  Exposed metal 
surfaces shall have a shop applied prime coat.

2.2   LADDERS
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Ladders shall be galvanized steel or aluminum, fixed rail type in 
accordance with ANSI A14.3.

2.3   MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the 
structural steel framework, such as lintels, sill angles, miscellaneous 
mountings, and frames, shall be provided to complete the work.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS

A removable access panel not less than 12 by 12 inches (300 by 300 mm) 
shall be installed directly below each valve, flow indicator, damper, or 
air splitter that is located above the ceiling, other than an acoustical 
ceiling, and that would otherwise not be accessible.

        -- End of Section --
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SECTION 06100

ROUGH CARPENTRY
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN FOREST AND PAPER ASSOCIATION (AFPA)

AFPA-T901 (1991; Supple 1993; Addenda Apr 95)
National Design Specification for Wood 
Construction

AFPA T11-WCD1 (1988) Manual for Wood Frame Construction

AMERICAN INSTITUTE OF TIMBER CONSTRUCTION (AITC)

AITC-01 (1994) Timber Construction Manual

AITC 111 (1979) Recommended Practice for Protection 
of Structural Glued Laminated Timber 
During Transit, Storage and Erection

APA-THE ENGINEERED WOOD ASSOCIATION (APA)

APA Form E30 (1996) Design/Construction Guide, 
Residential and Commercial

APA E445 (1991; Rev Jan 1996) Performance Standards 
and Policies for Structural-Use Panels

APA EWS R540 (1996) Proper Storage and Handling of 
                                 Glulam Beams

APA V450 (1994; Rev Apr 1996) Source List - 
Adhesives for APA Glued Floor System

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation
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ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 665 (1994) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 726 (1993) Mineral Fiber Roof Insulation Board 

ASTM C 1013 (1994) Faced Rigid Cellular 
Polyisocyanurate Roof Insulation

ASTM C 1136 (1992) Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation

ASTM C 1289 (1995) Faced Rigid Cellular  

ASTM F 547 (1977; R 1990) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Base Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C2 (1995) Lumber, Timber, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

AWPA C9 (1995) Plywood - Preservative Treatment by 
Pressure Processes

AWPA M4 (1995) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (1996) Standards for Waterborne 
Preservatives

 

CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA-01 (1995) Standard Specifications for Grades 
of California Redwood Lumber

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Voluntary Product Standard - 
Construction and Industrial Plywood

DOC PS 2 (1992) Performance Standards for 
Wood-Based Structural-Use Panels

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825c (1997) Approval Guide Building Materials

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA-01 (1994) Rules for the Measurement & 
Inspection of Hardwood & Cypress
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NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA-01 (1993) Standard Grading Rules for 
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA-01 (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB-1001 (1994) Standard Grading Rules for Southern 
Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1993) Supples III (A), V (A), & VI (A)) 
Grading Rules for West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA-01 (1995; Supple Nos. 1, 2, and 3) Western 
Lumber Grading Rules 95

 
SD-13 Certificates

Grading and Marking; FIO.

Manufacturer's certificates (approved by an American Lumber Standards 
approved agency) attesting that lumber and material not normally grade 
marked meet the specified requirements.  Certificate of Inspection for 
grade marked material by an American Lumber Standards Committee (ALSC) 
recognized inspection agency prior to shipment.

Insulation; FIO.

Certificate attesting that the glass and mineral fiber insulation furnished 
for the project contains recovered material, and showing an estimated 
percent of such recovered material.

1.2   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well ventilated areas, and protected from extreme 
changes in temperature and humidity.  Laminated timber shall be handled and 
stored in accordance with AITC 111 or APA EWS R540.

PART 2   PRODUCTS

2.1   LUMBER AND SHEATHING

2.1.1   Grading and Marking

2.1.1.1   Lumber Products

Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or 
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grademark recongnized by ALSC, or an ALSC recognized certification stamp, 
mark, or hammerbrand.  Surfaces that are to be exposed to view shall not 
bear grademarks, stamps, or any type of identifying mark.  Hammer marking 
will be permitted on timbers when all surfaces will be exposed to view.

2.1.1.2   Plywood and other Sheathing Products

Materials shall bear the grademark or other identifying marks indicating 
grades of material and rules or standards under which produced, including 
requirements for qualifications and authority of the inspection 
organization.  Except for plywood and structural-use panels, bundle marking 
will be permitted in lieu of marking each individual piece.  Surfaces that 
are to be exposed to view shall not bear grademarks or other types of 
identifying marks.

2.1.2   Sizes

Lumber and material sizes shall conform to requirements of the rules or 
standards under which produced.  Unless otherwise specified, lumber shall 
be surfaced on four sides.  Unless otherwise specified, sizes indicated are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.

2.1.3   Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall 
receive a field treatment in accordance with AWPA M4.  The following items 
shall be treated:

a.  Wood members in contact with or within 18 inches (455 mm) of soil.

b.  Wood members exposed to the weather including those used in 
builtup roofing systems or as nailing strips or nailers over 
fiberboard or gypsum-board wall sheathing as a base for wood 
siding.

c.  Wood members set into concrete regardless of location.

d.  Wood members in contact with concrete. 

2.1.3.1   Lumber and Timbers

Lumber and timbers shall be treated in accordance with AWPA C2 with 
waterborne preservatives listed in AWPA P5 to a retention level as follows:

a.  0.25 pcf (4 kg per cubic meter)intended for above ground use.

b.  0.40 pcf (6.4 kg per cubic meter) intended for ground contact and 
fresh water use.

2.1.3.2   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

a.  0.25 pcf (4 kg per cubic meter) intended for above ground use.

b.  0.40 pcf (6.4 kg per cubic meter)intended for ground contact and 
fresh water use.
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2.1.4   Moisture Content

At the time lumber and other materials are delivered and when installed in 
the work their moisture content shall be as follows:

a.  Treated and Untreated Lumber Except Roof Planking:

4 inches or less, (100 mm) nominal thickness, 19 percent maximum.  5 inches 
(125 mm) or more, nominal thickness, 23 percent maximum in a  3 inch (75 
mm) perimeter of the timber cross-section.

b.  Materials Other Than Lumber:  In accordance with standard under 
which product is produced.

2.1.5   Structural Wood Members

Species and grades shall be as listed in AFPA-T901. Joists decking, and 
headers shall have design values of 1200 psi in bending for repetitive 
member uses.  Design of members and fastenings shall conform to AITC-01.  
Other stress graded or dimensioned items such as blocking, carriages, and 
studs shall be standard or No. 2 grade except that studs may be Stud grade.

2.1.6   Subflooring

2.1.6.1   Plywood

Plywood shall conform to DOC PS 1, APA E445 or DOC PS 2; Grade C-D with 
exterior glue for uses not otherwise specified; Grade C-D with exterior 
glue for reception of underlayment or wood flooring; underlayment grade 
with exterior glue, or C-C (plugged) exterior grade for use as a 
combination subfloor-underlayment under resilient flooring.  Minimum span 
rating for subflooring shall be 24/16 for supports 16 inches (400 mm)on 
center, and 48/24 for supports 24 inches (600 mm) on center.  Minimum span 
rating for combination subfloor-underlayment shall be 16/O for supports 16 
inches (400 mm) on center and 24/O for supports at 24 inches (600 mm) on 
center.

2.1.6.2   Structural-Use Panels

Rated structural-use panels shall be qualified for subflooring or 
combination subfloor-underlayment under APA E445 or DOC PS 2.  Subflooring 
shall be rated sheathing with a span rating of 24/16 or greater for 
supports 400 mm 16 inches on center and shall have span rating of 48/24 or 
greater for supports 600 mm 24 inches on center.  Combination 
subfloor-underlayment shall have a span rating of 16/O or greater for 
supports 400 mm 16 inches on center and shall have span rating for 24/O or 
greater for supports 600 mm 24 inches on center.

2.1.6.3   Wood

Species and grade shall be in accordance with TABLE I at the end of this 
section, 1 inch (25 mm) thick, center-matched, shiplapped, or square edge.

2.1.7   Miscellaneous Wood Members

2.1.7.1   Nonstress Graded Members

Members shall include bridging, corner bracing, furring, grounds, and 
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nailing strips.  Members shall be in accordance with TABLE I for the 
species used.  Sizes shall be as follows unless otherwise shown:

            
       Member                               Size inch (mm)
      _________                            ________________

    Bridging                      1 x 3 (25 x 75) or 1 x 4 (25 x 100) 
                                  for use between members 2 x 12
                                  (50 x 300) and smaller; 2 x 4 (50 x 100)
                                  for use between members larger than
                                  2 x 12 (50 x 300).

    Furring                       1 (25) x [2 (50)] [3 (75)]

    Nailing strips                1 x 3 (25 x 75)or 1 x 4 (25 x 100)
                                  when used as shingle base or interior
                                  finish, otherwise 2 inch (50 mm)stock.
2.1.7.2   Sill Plates

Sill plates shall be standard or number 2 grade.

2.1.7.3   Blocking

Blocking shall be standard or number 2 grade.

2.2   ACCESSORIES AND NAILS

Markings shall identify both the strength grade and the manufacturer. 
Accessories and nails shall conform to the following:

2.2.1   Anchor Bolts

ASTM A 307, size as indicated, complete with nuts and washers.

2.2.2   Bolts:  Lag, Toggle, and Miscellaneous Bolts and Screws

Type, size, and finish best suited for intended use.  Finish options 
include zinc compounds, cadmium, and aluminum paint impregnated finishes.

2.2.3   Clip Angles

Steel, 3/16 inch (5 mm) thick, size best suited for intended use; or 
zinc-coated steel or iron commercial clips designed for connecting wood 
members.

2.2.4   Expansion Shields

Type and size best suited for intended use.

2.2.5   Joist Hangers

Steel or iron, zinc-coated, size to fit members where used, sufficient 
strength to develop the full strength of supported member, complete with 
any special nails required.

2.2.6   Metal Bridging

Optional to wood bridging; zinc-coated steel, size and design to provide 
rigidity equivalent to specified wood bridging.
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2.2.7   Nails and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as 
recommended by the manufacturer of the materials to be joined.  For 
sheathing and subflooring, length of nails shall be sufficient to extend 1 
inch (25 mm)into supports.  In general, 8-penny or larger nails shall be 
used for nailing through 1 inch (25 mm) thick lumber and for toe nailing 2 
inch (50 mm) thick lumber; 16-penny or larger nails shall be used for 
nailing through 2 inch (50 mm) thick lumber.  Nails used with treated 
lumber and sheathing shall be galvanized.  Nailing shall be in accordance 
with the recommended nailing schedule contained in AFPA T11-WCD1.  Where 
detailed nailing requirements are not specified, nail size and spacing 
shall be sufficient to develop an adequate strength for the connection.  
The connection's strength shall be verified against the nail capacity 
tables in AFPA-T901.  Reasonable judgement backed by experience shall 
ensure that the designed connection will not cause the wood to split.  If a 
load situation exceeds a reasonable limit for nails, a specialized 
connector shall be used.

2.3   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown. 
 R-values shall be determined at 75 degrees F (24 degrees C) in accordance 
with ASTM C 518.  Insulation shall contain the highest practicable 
percentage of recovered material which has been recovered or diverted from 
solid waste, but not including material reused in a manufacturing process.  
Where two materials have the same price and performance, the one containing 
the higher recovered material content shall be provided.  Insulation shall 
be the standard product of a manufacturer and factory marked or identified 
with manufacturer's name or trademark and R-value.  Identification shall be 
on individual pieces or individual packages.  Materials containing more 
than one percent asbestos will not be allowed.

2.3.1   Batt or Blanket

2.3.1.1   Glass Fiber Batts and Rolls

Glass fiber batts and rolls shall conform to ASTM C 665, Type II kraft 
faced insulation.  Insulation shall have a 10 mil (0.25 mm) thick, white, 
puncture resistant woven-glass cloth with vinyl facing on one side.  Width 
and length shall suit construction conditions.

2.3.1.2   Mineral Fiber Batt

Mineral fiber batt shall conform to ASTM C 665, Type II kraft faced 
insulation, Class C.

2.3.1.3   Mineral Fiber Blanket

Mineral fiber blanket shall conform to ASTM C 553, Type I, Class 6.  
Blankets shall be sized to suit construction conditions, resilient type for 
use below and above ambient temperature to 350 degrees F (195 degrees C).  
Blankets shall have a factory applied vapor-barrrier facing on one side 
with 2 inch (50 mm) nailing tabs on both edges.  Vapor barriers shall be 
fire retardant, high vapor transmission, and aluminum foil laminated to 
crepe paper type conforming to ASTM C 1136, Type II.  Nominal density shall 
be 0.75 pcf (12 kg per cubic meter).
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2.3.2   Rigid Insulation

2.3.2.1   Polystyrene Board

Polystyrene board shall be extruded and conform to ASTM C 578, Type IV.

2.3.3.2   Polyurethane or Polyisocyanurate Board

Polyurethane or polyisocyanurate board shall conform to ASTM C 1013(having 
a minimum recovered material content of 9 percent by weight of core 
material in the polyurethane or polyisocyanurate portion).  Unfaced 
preformed polyurethane shall conform to ASTM C 591.  Faced polyisocyanurate 
shall conform to ASTM C 1289.

2.3.3.3   Glass Fiber or Insulation Board

Glass fiber or insulation board shall conform to ASTM C 612, Type 1A with a 
minimum recovered material content of 6 percent by weight of glass fiber 
core material.

2.3.3.4   Mineral Fiber Block and Board

Mineral fiber block and board shall conform to ASTM C 612 or ASTM C 726 
with a minimum recovered material content of 5 percent by weight of mineral 
fiber core material.

2.3.3.5   Cellular Glass

Cellular glass shall conform to ASTM C 552.

PART 3   EXECUTION

3.1   INSTALLATION OF FRAMING

3.1.1   General

Members shall be closely fitted, accurately set to required lines and 
levels, and rigidly secured in place.  Members shall be framed for passage 
of ducts.  Members shall be cut, notched, or bored in accordance with 
applicable requirements of AFPA-T901 for the passage of pipes, wires, or 
conduits.  Joists shall be set with crown edge up. When joists, beams, and 
girders are placed on masonry or concrete, a wood base plate shall be 
positioned and leveled with grout.  The joist shall then be placed on the 
plate.

3.2   INSTALLATION OF SUBFLOORING

3.2.1   Plywood and Structural-Use Panel

Subflooring shall be applied with long dimension at right angles to the 
supports, with edges 1/8 inch (3 mm) apart at side and end joints, and 
nailed at supported edges 6 inches (150 mm) on center and at intermediate 
supports 12 inches (300 mm) on center unless otherwise shown.  Subflooring 
may be installed with adhesive conforming to APA V450 and nails spaced at  
12 inches (300 mm) on center unless otherwise shown.  Installation of 
subflooring with adhesives shall be in accordance with APA Form E30.  Each 
panel shall have end joints made over supports and end joints staggered.  
Where finish flooring of different thicknesses is used in adjoining areas, 
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wood strips of the thickness required to bring the finish flooring surfaces 
into the same plane shall be used under the plywood subfloor.

3.2.2   Wood

Subflooring shall be applied diagonally with end joints made over supports. 
 Each board shall bear on at least three supports and shall be nailed at 
each support using two nails for boards 6 inches (150 mm) and less in width 
and three nails for boards more than 6 inches (150 mm) in width.

3.3   INSTALLATION OF MISCELLANEOUS WOOD MEMBERS

3.3.1   Bridging

Wood bridging shall have ends accurately bevel-cut to afford firm contact 
and shall be nailed at each end with two nails.  Metal bridging shall be 
installed as recommended by the manufacturer.  The lower ends of bridging 
shall be driven up tight and secured after subflooring or roof sheathing 
has been laid and partition framing installed.

3.3.2   Blocking

Blocking shall be provided as necessary for application of siding, 
sheathing, subflooring, wallboard, and other materials or building items, 
and to provide firestopping.  Blocking for firestopping shall ensure a 
maximum dimension of 8 feet (2400 mm) for any concealed space.  Blocking 
shall be cut to fit between framing members and rigidly nailed thereto.

3.3.3   Nailers and Nailing Strips

Nailers and nailing strips shall be provided as necessary for the 
attachment of finish materials.  Stacked nailers shall be assembled with 
spikes or nails spaced not more than 18 inches (450 mm) on center and 
staggered.  Beginning and ending nails shall not be more than 6 inches (150 
mm) for nailer end.  Ends of stacked nailers shall be offset approximately 
12 inches (300 mm) in long runs and alternated at corners.  Anchors shall 
extend through the entire thickness of the nailer.  Strips shall be run in 
lengths as long as practicable, butt jointed, cut into wood framing members 
when necessary, and rigidly secured in place.  Nailers and nailer 
installation for Factory Mutual wind uplift rated roof systems specified in 
other Sections of these specifications shall conform to FM P7825c.

3.3.4   Furring Strips

Furring strips shall be provided at the locations shown.  Furring strips 
shall be installed at 16 inches (400 mm) on center unless otherwise shown, 
run in lengths as long as practicable, butt jointed and rigidly secured in 
place.

3.3.5   Sill Plates

Sill plates shall be set level and square and anchor bolted at not more 
than  6 feet (1800 mm) on centers and not more than 12 inches (300 mm) from 
end of each piece.  A minimum of two anchors shall be used for each piece.

3.4   INSTALLATION OF INSULATION

Insulation shall be installed after construction has advanced to a point 
that the installed insulation will not be damaged by remaining work.  For 
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thermal insulation the actual installed thickness shall provide the R-values
 (thermal resistance) shown.  For acoustical insulation the installed 
thickness shall be as shown.  Insulation shall be installed on the weather 
side of such items as electrical boxes and water lines.  Unless otherwise 
specified, installation shall be in accordance with the manufacturer's 
recommendation.

TABLE I.  SPECIES AND GRADE

Subflooring, Furring

  Grading                              Const   No. 2    No. 2       No. 3
   Rules            Species          Standard  Comm    Board Comm    Comm
_______________________________________________________________________________

NHLA-01
                 Cypress                                     X

NELMA-01
                 Northern White Cedar                                     X
                 Eastern White Pine      X
                 Northern Pine           X
                 Balsam Fir                                               X
                 Eastern Hemlock-                                         X
                 Tamarack

CRA-01
                 Redwood                         X

SCMA-01
                 Cypress                                     X

SPIB-1001
                 Southern Pine                   X

WCLIB Std 17
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Sitka Spruce            X
                 Mountain Hemlock        X
                 Western Cedar           X

WWPA-01
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Idaho White Pine        X
                 Lodgepole Pine                              X
                 Ponderosa Pine                              X
                 Sugar Pine                                  X
                 Englemann Spruce                            X
                 Douglas Fir South                           X
                 Mountain Hemlock                            X
                 Subalpine Fir                               X
                 Western Cedar                               X

        -- End of Section --
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SECTION 06200

FINISH CARPENTRY
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Finish Carpentry; FIO.

Drawings showing fabricated items and special mill and woodwork items. 
Drawings shall indicate materials and details of construction, methods of 
fastening, erection, and installation.

SD-14 Samples

Moldings; FIO.  Trim; FIO.

Samples shall be of sufficient size to show patterns, color ranges, and 
types, as applicable, of the material proposed to be used.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well-ventilated areas, and protected from extreme 
changes in temperature and humidity.

PART 2   PRODUCTS

2.1   WOOD ITEMS AND TRIM

The Contractor shall furnish products which optimize design by reducing the 
amount of wood used (engineered wood), or recycled wood products, and 
preservatives without arsenic or chromium when the products and methods are 
competitive in price or directed by the Contracting Officer.

2.1.1   Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks 
indicating grades of material and rules or standards under which produced. 
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Such identifying marks on a material shall be in accordance with the rule 
or standard under which the material is produced, including requirements 
for qualifications and authority of the inspection organization, usage of 
authorized identification, and information included in the identification. 
The inspection agency for lumber shall be certified by the Board of Review, 
American Lumber Standards Committee, to grade the species used.  Except for 
plywood, structural-use panels, and lumber, bundle marking will be 
permitted in lieu of marking each individual piece.  Surfaces that are to 
be architecturally exposed to view shall not bear grademarks, stamps, or 
other types of identifying marks.

2.1.2   Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which 
produced.  Unless otherwise specified, lumber shall be surfaced on four 
sides.  Sizes and patterns for materials other than lumber shall conform t
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SECTION 07240

EXTERIOR INSULATION AND FINISH SYSTEM
06/93

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM C 67 (1994) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 578 (1992) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 920 (1987) Elastomeric Joint Sealants

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM E 84 (1995) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1994) Water Vapor Transmission of 
Materials

ASTM G 23 (1995) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) With and Without Water 
for Exposure of Nonmetallic Materials

ASTM G 53 (1993) Operating Light- and Water-Exposure 
Apparatus (Fluorescent UV-Condensation 
Type) For Exposure of Nonmetallic Materials

EIFS INDUSTRY MEMBERS ASSOCIATION (EIMA)

EIMA 101.86 (1992; Rev May 1994) Resistance of 
Exterior Insulation and Finish Systems to 
the Effects of Rapid Deformation (Impact)

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO-102S94 (1994) Uniform Building Code Standards: 
Uniform Building Code, Vol. III 

1.2   DESCRIPTION

The exterior insulation and finish (EIFS) system shall be a job-fabricated 
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exterior wall covering consisting of insulation, reinforcing fabric, base 
coat, finish coat, and accessories.  The system shall be the standard 
product of a manufacturer regularly engaged in furnishing exterior 
insulation and finish systems and shall be installed by an applicator 
approved by the system manufacturer.  EIFS shall cementitious, Class PM and 
shall be the color indicated.

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Test Specimens

Unless otherwise noted, the test specimens shall consist of reinforcement, 
base coat and finish coat applied in accordance with the manufacturer's 
printed recommendations to an insulation board common to the system.  These 
test specimens shall be suitably sized for the apparatus used and be 
allowed to cure for a minimum of 28 days prior to testing.

1.3.2   Flame Spread

Flame spread test samples consist of base coat, fabric and finish coat, 
mounted on a non-combustible substrate.  When tested in accordance with 
ASTM E 84, the samples shall have a flame spread rating of 25 or less.

1.3.3   Full Scale Wall Fire Test

Full scale wall fire test specimens shall include the complete system with 
no less than 4 inches (100 mm) of insulation.  Test shall be performed in 
accordance with ICBO-102S94, Section 17-6.  The specimen shall not 
contribute to significant or horizontal flame spread.

1.3.4   Impact Test

The exterior insulation and finish system shall have been tested in 
accordance with EIMA 101.86 using a specimen consisting of cured finish 
system over 1 inch (25 mm) thick insulation with base coat and reinforcing 
fabric in a complete assembly typical of the project application.  Specimen 
shall withstand an impact of 50 inch-pounds (5.6 newton-meters).

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Exterior Insulation and Finish System; FIO.

Two copies of manufacturer's standard printed instructions for installation 
of the system.  Instructions shall include manufacturer's recommended 
details for corner treatment, jambs, sills, openings, joints and other 
special applications.

1.5   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in their original unopened 
packages, clearly marked with the manufacturer's name, brand name, and 
description of contents.  Storage shall be in accordance with the 
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manufacturer's recommendations in a clean, dry, well-ventilated area. 
Stored materials shall be protected from sunlight, and kept away from 
excessive heat.  Coating materials which would be damaged by freezing shall 
be kept at a temperature not less than  40 degrees F (4 degrees C).
Insulation board shall not be exposed to flame or other ignition sources.

PART 2   PRODUCTS

2.1   EXTERIOR CEMENT BOARD

Exterior cement board shall be a non-combustible exterior grade portland 
cement product.  Board shall be 4 by 8 feet (1220 by 2440 mm) with a 
minimum 1/2 inch (13 mm) thickness.  Boards shall consist of an aggregated 
portland cement core faced on both surfaces and wrapped on long edges with 
an embedded polymer-coated glass fiber mesh.  Bonding surface shall have 
rough texture.

2.2   ADHESIVE

Adhesive shall be the manufacturer's standard product, including primer as 
required, and shall be compatible with the substrate to which the system is 
applied. Adhesive must be supplemented or replaced by mechanical fasteners 
for Class PM EIFS.

2.3   INSULATION

Insulation shall conform to ASTM C 578, type as recommended by the system 
manufacturer and shall be compatible with other system components.  
Insulation shall be aged a minimum of 6 weeks by air drying, or equivalent 
prior to installation.  Insulation shall be a standard product of the 
manufacturer and shall be factory marked with the manufacturer's name or 
trade mark, the material specification number, the R-value at 75 degrees F 
(24 degrees C), and thickness.  Thickness of insulation shall be based on 
specified R-value, but no single layer shall be less than 3/4 inch (19 mm) 
thick.  Boards shall be marked individually.  The thermal resistance of 
insulation in the system shall be not less than the R-value shown on the 
drawings.  Insulation for Class PM and insulation extending below grade 
shall be restricted to a low water vapor permeability grade of extruded 
polystyrene (Type IV or X).

2.4   BASE COAT

Base coat shall be the manufacturer's standard product and shall be 
compatible with the finish coat.

2.5   REINFORCING FABRIC

Reinforcing fabric shall be balanced, open weave, glass fiber fabric made 
from twisted multi-end strands specifically treated for compatibility with 
the other materials of the system.

2.6   MECHANICAL ANCHORS

Mechanical anchors shall be as recommended by the system manufacturer.

2.7   FINISH COATING

Finish coating shall be manufacturer's standard product, uniform in color 
and conforming to the following requirements.  Specimens for tests shall 
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have been cured for a minimum of 28 days.

         TEST                     METHOD                  RESULTS
         ____                     ______                  _______

    Abrasion Resistance         ASTM D 968         500 liters of sand-slight 
                                                   smoothing-no loss of film 
integrity.

   Accelerated weathering     ASTM G 23 or         No Light deterioration. 
   and water exposure         ASTM G 53        
   2000 hours
   
   Mildew-fungus              ASTM C 1149          No growth of mildew or 
   resistance temperature.                         fungus.  
   Expose for 28 days at 95
   percent RH, 90 degrees F.

                     
   Salt spray resistance      ASTM B 117           No deleterious effects.
   Withstand 300 hours 

    Water vapor                ASTM E 96           Not more than 13 grams
                                                   per square meter an hour.

    Absorption-freeze          ASTM C 67            After 50 cycles - Total 
    (Pre-weighed 100 mm by     50 Cycles:  20       weight gain of not more 
than     200 mm specimens; 25 mm    hrs. at -9 degrees   6.2 grams.  No 
checking,     insulation, faced with     C; 4-hr. thaw in     splitting, or 
cracking.      finish coat cured and      water     stored in air; tested     
with edges and back     open.)

2.8   SEALANT

Sealant shall meet requirements of ASTM C 920, Class 25, and shall be 
compatible with the finish system.  Type, Grade, and Use shall be as 
recommended by both the sealant manufacturer and the system manufacturer.  
When required, primer, bond breaker and backstop shall be non-staining, and 
as recommended by the sealant manufacturer and the system manufacturer.

2.9   ACCESSORIES

Accessories shall conform to the recommendations of the system manufacturer 
and shall include trim, edging, anchors, sealant and filler rod required 
for proper installation of the system.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surface shall be free of oil, loose materials or protrusions which will 
interfere with the system installation.

3.2   ENVIRONMENTAL CONDITION

Unless a higher temperature is required by the system manufacturer, the 

SECTION 07240  Page 5



ADAL Family Service Center 98B36

ambient air temperature shall be 40 degrees F (4 degrees C) or greater and 
rising at the time of installation of the system and shall be predicted to 
remain at 40 degrees F (4 degrees C) or greater for at least 24 hours after 
installation.

3.3   EXTERIOR CEMENT BOARD

Exterior cement board shall be attached to metal studs with self-tapping 
wafer-head, corrosion resistant screws, nailed to wood studs, or secured to 
concrete or masonry with approved fasteners.  Screws and nails for 
application of the board shall be spaced not more than  8 inches (200 mm) 
on each supporting member, and fasteners into concrete or masonry shall be 
spaced not more than 12 inches (300 mm) apart horizontally and vertically.  
Fasteners shall be more closely spaced when required for negative wind load 
resistance.  Edges and ends of boards shall be butted snugly with vertical 
joints staggered to provide full and even support for the insulation.

3.4   INSULATION BOARD AND REINFORCING FABRIC

Unless otherwise specified by the system manufacturer, insulation boards 
shall be placed horizontally from a level base line.  Vertical joints shall 
be staggered and insulation boards interlocked at corners.  Joints of 
insulation shall be butted tightly.  Surfaces of adjacent insulation boards 
shall be flush at joints.  Joints of insulation shall be offset from 
substrate joints.  Reinforcing glass fabric shall be installed in 
accordance with the manufacturer's instructions.

3.5   ADHESIVE SYSTEM

Primer (if required by the manufacturer) and adhesive shall be prepared and 
applied with a stainless steel trowel to substrate in accordance with the 
manufacturer's instructions.  The pattern of the reinforcing fabric shall 
not be visible.  Adhesive used with Class PM must be supplemented with 
mechanical fasteners.  Adhesive shall be used without fasteners only with 
Class PB system and when recommended by the manufacturer.

3.6   BASE COAT

Base coat shall be mixed in accordance with the manufacturer's instructions 
and applied to insulated wall surfaces, trowelling the material into the 
reinforcing fabric in a tight coat and doubling back to provide complete 
coverage of the reinforcing fabric, panel joints and fasteners.  Base coat 
may be used to level out surface areas when permitted by the manufacturer.

3.7   FINISH COATING

Finish coating shall be applied and leveled in one operation.  Final 
texture shall be obtained by trowels, floats, or by spray application as 
necessary to achieve the required finish.  Finish surfaces shall be plane, 
with no deviation greater than 1/4 inch (6 mm) when tested with a 10 foot 
(3 m) straightedge.

3.8   SEALANT

Edges of the exterior insulation and finish system shall be sealed at 
openings as recommended by the system manufacturer.

        -- End of Section --
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SECTION 07270

FIRESTOPPING
03/93

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1995a) Surface Burning Characteristics of 
Building Materials

ASTM E 814 (1994b) Fire Tests of Through-Penetration 
Fire Stops

UNDERWRITERS LABORATORIES (UL)

UL 723 (1993; Rev Apr 1994) Test for Surface 
Burning Characteristics of Building 
Materials

UL 1479 (1994) Fire Tests of Through-Penetration 
Firestops

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Firestopping Materials; FIO.

Detail drawings including manufacturer's descriptive data, typical details, 
installation instructions and the fire-test data and/or report as 
appropriate for the fire resistance rated construction and location. 
Submittal shall indicate the firestopping material to be provided for each 
type of application.  When more than 5 penetrations are to receive 
firestopping, drawings shall indicate location and type of application.

SD-13 Certificates

Firestopping Materials; FIO.

Certificates attesting that firestopping material complies with the 
specified requirements.  The label or listing of the Underwriters 
Laboratories will be acceptable evidence.  In lieu of the label or listing, 
a written certificate may be submitted from an approved, nationally 

SECTION 07270  Page 2



ADAL Family Service Center 98B36

recognized testing agency equipped to perform such services, stating that 
the items have been tested and conform to the specified requirements and 
testing methods.

 Installer Qualifications; FIO.

Certification stating that   installer is qualified and trained to install 
the specified firestopping material.

Inspection; GA.

Manufacturer's representative certification stating that firestopping work 
has been inspected and found to be applied according to the manufacturer's 
recommendations and the specified requirements.

1.3   GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing a material or a 
combination of materials to form an effective barrier against the spread of 
flame, smoke and gases, and maintain the integrity of fire resistance rated 
walls, partitions, floors, and ceiling-floor assemblies, including 
through-penetrations and construction joints.  Through-penetrations include 
the annular space around pipes, tubes, conduit, wires, cables and vents.  
Construction joints include those used to accommodate expansion, 
contraction, wind, or seismic movement; firestopping material shall not 
interfere with the required movement of the joint.

1.4   STORAGE AND DELIVERY

Materials shall be delivered in the original unopened packages or 
containers showing name of the manufacturer and the brand name.  Materials 
shall be stored off the ground and shall be protected from damage and 
exposure to elements.  Damaged or deteriorated materials shall be removed 
from the site.

 
1.5   INSTALLER QUALIFICATIONS

Installer of firestopping material shall be trained by the manufacturer or 
the manufacturer's representative, and shall have a minimum of 3 years 
experience in the installation of firestopping of the type specified.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured products 
complying with the following minimum requirements:

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  
Material shall be an approved firestopping material as listed in UL-05.

2.1.2   Toxicity

Material shall be nontoxic to humans at all stages of application.
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2.1.3   Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating 
than that of the assembly in which it is being placed.

2.1.3.1  Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in 
accordance with ASTM E 814 or UL 1479, except that T Ratings are not 
required for penetrations smaller than or equal to a 4 inch (100 mm) 
nominal pipe or 16 square inches (0.01 square meter) in overall cross 
sectional area.  Fire resistance ratings shall be the following:

a.  Penetrations of Fire Resistance Rated Walls and Partitions:  F 
Rating = 1 hour, T Rating = 1 hour.

2.1.3.2   Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph 
GENERAL REQUIREMENTS, and gaps such as those between roof decks and 
partition walls shall be the same as the construction in which they occur  
as follows:  construction joints in walls, 1 hour; gaps between top of the 
walls and the bottom or roof decks, 1 hour.

PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.

3.2   INSTALLATION

Firestopping material shall completely fill void spaces regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping for filling floor voids 4 inches (100 mm) or 
more in any direction shall be capable of supporting the same load as the 
floor is designed to support or shall be protected by a permanent barrier 
to prevent loading or traffic in the firestopped area.  Firestopping shall 
be installed in accordance with manufacturer's written instructions.  
Firestopping shall be provided in the following locations, except in floor 
slabs on grade:

a.  Penetrations of duct, conduit, tubing, cable and pipe through 
floors and through fire-resistance rated walls, partitions, and 
ceiling-floor assemblies.

b.  Penetrations of vertical shafts such as pipe chases, elevator 
shafts, and utility chutes.

c.  Gaps at the intersection of floor slabs and curtain walls, 
including inside of hollow curtain walls at the floor slab.

d.  Gaps at perimeter of fire-resistance rated walls and partitions, 
such as between the top of the walls and the bottom of roof decks.

SECTION 07270  Page 4



ADAL Family Service Center 98B36

e.  Construction joints in floors and fire rated walls and partitions.
      
      f.   Abandoned penetrations through existing mechanical room walls.

      g.   Other locations where required to maintain fire resistance rating
           of the construction.

3.3   INSPECTION

Firestopped areas shall not be covered or enclosed until inspection is 
complete and approved. 

        -- End of Section --
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                                                           CEGS-07415

SECTION 07415

METAL ROOF FRAMING

PART 1   GENERAL

1.1   SUMMARY

This section includes general the requirements applicable to the re-roofing 
Framing System to be furnished and installed under the contract. It is not 
the intent of this specification to limit the type of framing system to 
that of one or a few manufacturers but to provide the performance 
requirements with which the system must comply. The Contractor shall be 
required to submit engineered drawings, specifications, and calculations 
for the proposed system, stamped by a registered structural engineer, to 
the Contracting Officer Representative for approval prior to installation.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC FCD-90 (1990) AISC Quality Certification Program 
Description

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 449 (1990a) Quenched and Tempered Steel Bolts 
and Studs

FEDERAL SPECIFICATIONS (FS)

FS FF-S-325 (Int. Am. 3) Shield, Expansion; Nail, 
Expansion; and Nail, Drive Screw (Devices, 
Anchoring, Masonry)

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA-01 (1986; Errata; Supple 1990) Low Rise 
Building Systems Manual

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

UNIFORM BUILDING CODE CONGRESS

Uniform Building Code, 1997 Edition 
1.3    GENERAL

1.3.1   Building Configuration

Building shall have hip roofs as indicated on drawings. Roof slope shall be 
2/12. Roof structure shall be single-span or multiple-span structure with 
one of the following framing systems; self-framing, single-span or 
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continuous trusses, or adjustable framing system. 

1.3.2 (null)

Metal roof structure shall be the product of a recognized metal building 
systems manufacturer who has been in the practice of manufacturing metal 
structures for re-roofing for a period of no less than 5 years. The 
manufacturer shall be chiefly engaged in the practice of designing and 
fabricating metal building systems.  The manufacturer shall have an AISC 
Quality Certification, category MB in accordance with AISC FCD-90.

1.3.3 (null)

Erector shall have specialized experience in the erection of metal building 
systems for re-roofing for a period of at least 3 years.

1.4 REQUIREMENTS

1.4.1 Conditions

Loading combinations and definitions shall be in accordance with the 
Uniform Building Code.  Loading criteria as set out by the Uniform Building 
Code shall apply.  Design of the framing system shall be in accordance with 
AISC S-335 and AISI S-329. The allowable live load deflection of roof 
elements shall not exceed 1/180th of the span. Members with openings in 
their webs shall be designed with consideration of the additional stresses 
which will result due to the openings.

The framing system shall provide support for the new roof covering over the 
existing roof system and shall accommodate the irregularities of the 
existing roof and form a structural platform to support the new roof at the 
specified slope.

The framing system shall transfer loads from the new roof system to the 
existing roof substrate or underlying structure. No loads may be applied to 
the existing parapet.

The framing system and connections to the existing structure shall be 
designed to meet the most severe conditions produced by the following:

1.4.1.1   Dead Load: The dead load shall consist of the weight of the 
structural frame and all other materials of the building system.

1.4.1.2   Roof Live Loads: Live Load (including snow): 20 psf minimum, with 
duration factors as applicable.

1.4.1.3   Wind Loads: in accordance with ASCE 7, Exposure Category "c", 
Importance Factor = 0.87, Wind Velocity = 110 mph.

1.4.1.4    Seismic Loads: Seismic loads shall be computed for seismic zone 
2 in accordance with MBMA-01 using an importance factor of 1.

1.4.2   Exterior Covering (Section 07416)

1.5 CONDITIONS

1.5.1   Existing Conditions
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Existing roof system on the building consists of an EPDM roof system over 
rigid insulation on a steel deck. The roofing is to be demolished to the 
metal deck in the areas to receive the retrofitted metal roof. The depth 
and configuration of existing steel deck varies. Refer to contract drawings 
for additional information.

1.5.2   New Mechanical Equipment

Refer to contract drawings for new mechanical equipment/piping/ductwork, 
etc. to be installed on existing roof which must be accommodated by new 
metal roof structure.

1.6   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Product Data; GA.

Submit Manufacturer's product data and installation instructions.

Design Analysis; GA.

Design analysis as one package with the detail drawings.  The design 
analysis, signed by a Registered Professional Engineer registered to 
practice in the State of North Carolina, shall include a list of the design 
loads, and complete calculations for the framing system, and its 
components. Formulas and references shall be identified.  Assumptions and 
conclusions shall be explained, and cross-referencing shall be clear. The 
design analysis shall include, but not be limited to, the following wind 
and seismic information:

a.    Wind forces on various parts of the structure.  Both positive 
and negative pressures shall be calculated with the controlling 
pressure summarized.

b.    Lateral forces due to seismic loading. Computer programmed 
designs shall be accompanied by stress values and a letter of 
certification, signed by a Registered Professional Engineer, 
stating the design criteria and procedures used and attesting to 
the adequacy and accuracy of the design. A narrative of the 
computer program delineating the basic methodology shall be 
included in the submittal.  The program output shall be annotated 
and supplemented with sketches to make it easier for an engineer 
unfamiliar with the program to verify the input and output. 
Critical load conditions used in the final sizing of the member 
shall be emphasized.  The design analysis shall include the name 
and office phone number of the designer and checker who function 
as a point of contact to answer questions during the 
detail-drawing review.

SD-04 Drawings

Metal Building Systems; GA.
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Shop Drawings showing dimensioned layout of Framing System, location of 
attachment to substrate and/or structural supports; framing load to 
existing structural diagram, bracing; pitch; direction; elevation of the 
top framing member, product markings and description of how re-roofing 
shall proceed. Shop drawings shall be sealed by a Professional Engineer 
registered to practice in the State of North Carolina.  Detail drawings 
consisting of a catalog cuts, design and erection drawings containing an 
isometric view of the roof showing the design wind uplift pressure and 
dimensions of edge and corner zones; dimensioned layout of Framing System, 
location of attachment to substrate and/or structural support; framing load 
to existing structural diagram, bracing; pitch; direction; elevation of the 
top framing member, product markings and description of how re-roofing 
shall proceed; shop painting and finishing specifications, instruction 
manuals, manufacturer's recommended erection methods and procedures and 
other data as necessary to clearly describe design, material, sizes, 
layouts, construction details, fasteners, and erection. Manufacturer's 
recommended erection methods and procedures shall describe the basic 
sequence of assembly, temporary bracing, shoring, and related information 
necessary for erection of the metal roof structure including its structural 
framework and components.  A brief list of locations where structures of 
similar design have been used shall be included with the detail drawings 
and shall include information regarding date of installation, name an 
address of owner, and how the structure is used.

SD-08  Qualifications

Qualifications; GA-.

Qualifications of the manufacturer, and qualifications and experience of 
the building erector.

SD-13 Certificates

Metal Building Systems; GA.

A Certificate from the metal roof structure manufacturer stating that the 
roof structure was designed from a complete set of the contract drawings 
and specifications and that the structure furnished complies with the 
specified requirements.

Mill certification for structural bolts, framing steel, and wall and roof 
covering.

1.7 AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground. Materials other than framing and 
structural members shall be covered with weathertight coverings and kept 
dry. Storage accommodations for roof and wall covering shall provide good 
air circulation and protection from surface staining.

PART 2   PRODUCTS

2.1 (null)

2.1.1   Framing Systems

2.1.1.1   Adjustable Framing System
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Framing system shall be provided with open vertical web construction 
consisting of prime painted (coated after fabrication) or hot dip 
galvanized steel top, bottom and web members that are designed specifically 
for this project. Provide framing in height ranges as required by this 
project. The top member of the frame shall be a structural shape installed 
in such a manner that it's top flange lies in the plane of the new roof. 
The top member of the adjustable framing system shall accommodate it's 
longitudinal thermal expansion and contraction by means of a slotted 
connection designed to satisfy the design loads imposed by this project. 
The bottom member of the frame shall be a structural shape either 
intermittent or continuous. The vertical member of the adjustable framing 
system shall be a structural angle or channel specially designed for this 
project and shall be factory pre-cut to the exact length required. The 
framing shall be specifically designed to satisfy the design loads imposed 
by the project and/or the metal roofing panel used.

2.1.1.2  Open Web Truss Framing System

Framing system shall be pre- engineered open web metal truss construction 
composed of primed painted (coated after fabrication) or hot dip 
galvanized, top chords, bottom chords, and webs that are designed 
specifically for this project with or without intermediate structural 
supports. Trusses may be assembled on the site or factory assembled. The 
top member of the frame shall be a structural shape installed in such a 
manner that it's top flange lies in the plane of the new roof. Maximum 
distance between purlins shall be 36 inches. The framing shall be 
specifically designed to satisfy the design loads imposed by the project 
and/or the metal roofing panel used.

2.1.2 (null)

2.1.2.1  Shop fasteners shall be minimum 5/16 inch diameter, 18 threads per 
inch, high strength bolts with zinc coating meeting or exceeding ASTM A 449 
Type 1 bolts with locking nuts meeting the requirements of ASTM A 563.

2.1.2.2   Field fasteners shall be minimum 1/4 inch - #14 x 1 HWH #3 self- 
drilling/self-tapping screws having a precision milled drill point and lead 
threads selectively hardened for dependable self-drilling and tapping. To 
prevent embrittlement failure the fasteners shall have a load bearing shank 
that is heat treated to retain the ductility and strength SAE J 429, grade 
5 bolts throughout.

2.1.2.3   Expansion Shields

FS FF-S-325, of group, type, class, and style best suited for the purpose. 
Provide shields recessed not less than 2-1/2 inches into concrete or 
masonry. Devices of Groups IV, V, VI, and VII shall not be used in sizes 
greater than 3/8 inch unless so indicated.

2.1.3 (null)

2.1.3.1   All steel used to fabricate the framing system shall have a 
minimum yield strength of 36,000 psi and shall be 16 gauge or heavier.

2.1.3.1 3   EXECUTION

3.1 (null)

3.1.1   Verify conditions of existing roof systems and structural supports 
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before starting installation of the framing system. Notify the Contracting 
Officer Representative of conditions detrimental to the successful 
installation before erecting the framing system.

3.2 (null)

3.2.1   Remove EPDM roof to the metal deck as required to provide a clean, 
even contact surface between framing system's bottom member and support 
elements.

3.2.2    Provide blocking or shimming as required.

3.3 (null)

3.3.1 (null)

3.3.1.1  Install the framing system in accordance with manufacturer's shop 
drawings and installation instructions.

3.3.1.2    Coordinate with the installation of roofing and other adjacent 
work.

3.3.2   Install Bottom Membes:

 Fasten to substrate according to manufacturer's shop drawings and 
installation instructions.

3.3.3    Temporarily waterproof fastener penetrations through existing roof.

3.3.4   Install remainder of framing system per manufacturer's installation 
instructions.

3.3.5    Bracing

Install permanent bracing as shown on the manufacturer's layout drawings.

3.4 (null)

3.4.1 (null)

3.4.1.1  Out-of-Plane

The top members of the adjustable frames shall not vary from the 
theoretical plane of the new roof bearing by more than +/- 1/4 inch (1 inch 
rom 180 inches).

3.4.1.3  The top support beam surface of the framing system supporting the 
new roof shall not be out of plane with the new roof by more than 1/4 inch 
in 12 inches.

3.5 STORAGE AND HANDLING

3.5.1   Deliver materials in marked bundles of like sizes and configuration.

3.5.1.1   Adjustable Framing System

 Deliver with web members factory pre-cut to the exact length required. 
Deliver top support members, bottom members and web members bundled 
separately.
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3.5.1.2 Truss System

Deliver materials in marked bundles.

3.5.1.3    Store on supports so as to maintain Framing System in a dry, 
clean segregated condition.

3.5.1.4    Handle Framing System so that joints are not over-stressed 
during shipping, storage, and erection.

        -- End of Section --
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SECTION 07416

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
07/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA-02 (1994) Aluminum Design Manual: 
Specifications and Guidelines for Aluminum 
Structures

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI-01 (1986; Addenda 1989) Cold-Formed Steel 
Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463 (1996a) Steel Sheet, Aluminum-Coated, by 
the Hot-Dip Process

ASTM A 653 (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 792 (1995) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 523 (1989; R 1994) Specular Gloss

ASTM D 714 (1987; R 1994) Evaluating Degree of 
Blistering of Paints

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1993) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates
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ASTM D 2247 (1994) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 3359 (1995) Measuring Adhesion by Tape Test

ASTM D 4214 (1989) Evaluating the Degree of Chalking 
of Exterior Paint Films

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 1592 (1995) Structural Performance of Sheet 
Metal Roof and Siding Systems by Uniform 
Static Air Pressure Difference

1.2   GENERAL REQUIREMENTS

The Contractor shall furnish a manufacturer's standard product which 
satisfies all requirements contained herein and has been verified by load 
testing and independent design analyses to meet the specified design 
requirements.

1.2.1   Manufacturer

The SSSMR system shall be the product of a manufacturer who has been in the 
practice of manufacturing SSSMR systems for a period of not less than 3 
years and has been involved in at least five projects similar in size and 
complexity to this project.

1.2.2   Installer

The installer shall be certified by the SSSMR system manufacturer to have 
experience in installing at least three projects that are of comparable 
size, scope and complexity as this project for the particular roof system 
furnished.  The installer may be either employed by the manufacturer or be 
an independent installer.

1.3   DESIGN REQUIREMENTS

The design of the SSSMR system shall be provided by the Contractor as a 
complete system.  Members and connections not indicated on the drawings 
shall be designed by the Contractor. Roof framing system, roof panels, 
components, transitions, accessories, gutters, fascia, soffits, and 
assemblies shall be supplied by the same manufacturer.

1.3.1   Design Criteria

Design criteria shall be in accordance with ASCE 7 unless otherwise 
specified.

1.3.2   Dead Loads

The dead load shall be the weight of the SSSMR system.  Collateral loads 
such as sprinklers, mechanical and electrical systems, and ceilings shall 
not be attached to the panels.

SECTION 07416  Page 4



ADAL Family Service Center 98B36

1.3.3   Live Loads

1.3.3.1   Concentrated Loads

The panels and anchor clips shall be capable of supporting a 300 pound 
(1335 N) concentrated load.  The concentrated load shall be applied at the 
panel midspan and will be resisted by a single standing seam metal roof 
panel assumed to be acting as a beam.  The undeformed shape of the panel 
shall be used to determine the section properties.

1.3.3.2   Uniform Loads

The panels and concealed anchor clips shall be capable of supporting a 
minimum uniform live load of 20 psf (960 Pa).

1.3.4   Roof Snow Loads

The design roof snow loads shall be as shown on the contract drawings.

1.3.5   Wind Loads

The design wind uplift pressure for the roof system shall be as shown on 
the contract drawings.  The design uplift force for each connection 
assembly shall be that pressure given for the area under consideration, 
multiplied by the tributary load area of the connection assembly.  The 
safety factor listed below shall be applied to the design force and 
compared against the ultimate capacity.  Prying shall be considered when 
figuring fastener design loads.

a.  Single fastener in each connection.........3.0

b.  Two or more fasteners in each connection...2.25

1.3.6   Thermal Loads

Roof panels shall be free to move in response to the expansion and 
contraction forces resulting from a total temperature range of 200 degrees 
F (122 degrees C) during the life of the structure.

1.3.7   Framing Members Supporting the SSSMR System
   
   See Section 07415

1.3.8   Roof Panels Design

Steel panels shall be designed in accordance with AISI-01.  Aluminum panels 
shall be designed in accordance with AA-02.  The structural section 
properties used in the design of the panels shall be determined using the 
unloaded shape of the roof panels.  The calculated panel deflection from 
concentrated loads shall not exceed 1/180 of the span length.  The 
calculated panel deflection under applied live load, snow, or wind load 
shall not exceed 1/180 times the span length.  Deflections shall be based 
on panels being continuous across three or more supports.  Deflection shall 
be calculated and measured along the major ribs of the panels.

1.3.9   Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified 
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design wind uplift forces and shall allow for thermal movement of the roof 
panel system.  Exposed fasteners shall not restrict free movement of the 
roof panel system resulting from thermal forces.  There shall be a minimum 
of two fasteners per clip.  Single fasteners with a minimum diameter of 3/8 
inch (9 mm) will be allowed when the supporting structural members are 
prepunched or predrilled.

1.4   PERFORMANCE REQUIREMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with 
ASTM E 1592; SSSMR systems previously tested and approved by the Corps of 
Engineers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY 
UNIFORM STATIC AIR PRESSURE DIFFERENCE may be acceptable.  Two tests shall 
be performed.  Test 1 shall simulate the edge condition with one end having 
crosswise restraint and other end free of crosswise restraint.  The maximum 
span length for the edge condition shall be 30 inches (750 mm). Test 2 
shall simulate the interior condition with both ends free of crosswise 
restraint.  The maximum span length for the interior condition shall be 5.0 
feet (1.5 m ).  External reinforcement, such as clamps on the ribs, shall 
not be installed to improve uplift resistance.  Bolts through seams shall 
not be installed.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Design Analysis; GA.

Design analysis signed by a Registered Professional Engineer employed by 
the SSSMR manufacturer.  The design analysis shall include a list of the 
design loads, and complete calculations for the support system (when 
provided by the Contractor), roofing system and its components; valley 
designs, gutter/downspout calculations, screw pullout test results, and 
shall indicate how expected thermal movements are accommodated.

SD-04 Drawings

Structural Standing Seam Metal Roof System; GA.

Metal roofing drawings and specifications and erection drawings; shop 
coating and finishing specifications; and other data as necessary to 
clearly describe design, materials, sizes, layouts, standing seam 
configuration, construction details, provisions for thermal movement, line 
of panel fixity, fastener sizes and spacings, sealants and erection 
procedures.  Drawings shall reflect the intent of the architectural 
detailing using the manufacturer's proprietary products and fabricated 
items as required.  The SSSMR system shop drawings shall be provided by the 
metal roofing manufacturer.

SD-08 Statements

Qualifications; FIO.

Qualifications of the manufacturer and installer.
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SD-09 Reports

Test Report for Uplift Resistance of the SSSMR; GA.

The report shall include the following information:

a.  Details of the SSSMR system showing the roof panel cross-section 
with dimensions and thickness.

b.  Details of the anchor clip, dimensions, and thickness.

c.  Type of fasteners, size, and the number required for each 
connection.

d.  Purlins/subpurlins size and spacing used in the test.

e.  Description of the seaming operation including equipment used.

f.  Maximum allowable uplift pressures.  These pressures are 
determined from the ultimate load divided by a factor of safety 
equal to 1.65.

g.  Any additional information required to identify the SSSMR system 
tested.

h.  Signature and seal of an independent registered engineer who 
witnessed the test.

SD-13 Certificates

Structural Standing Seam Metal Roof System; FIO.

a.  Certification that the actual thickness of uncoated sheets used in 
SSSMRS components including roofing panels, subpurlins, and 
concealed anchor clips complies with specified requirements.

b.  Certification that materials used in the installation are mill 
certified.

c.  Previous certification of SSSMR system tested under the Corps of 
Engineers' Standard Test Method in lieu of ASTM E 1592 testing.

d.  Certification that the sheets to be furnished are produced under a 
continuing quality control program and that a representative 
sample consisting of not less than three pieces has been tested 
and has met the quality standards specified for factory color 
finish.

e.  Certification of installer.

f.  Warranty certificate.  At the completion of the project the 
Contractor shall furnish signed copies of the 5-year Warranty for 
Structural Standing Seam Metal Roof (SSSMR) System, a sample copy 
of which is attached to this section, and the 20-year 
Manufacturer's Material Warranties.

SD-14 Samples
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Accessories; FIO.

One sample of each type of flashing, trim, closure, thermal spacer block, 
cap and similar items.  Size shall be sufficient to show construction and 
configuration.

Roof Panels; FIO.

One piece of each type to be used, 9 inches (225 mm) long, full width.

Factory Color Finish; GA.

Three 3 by 5 inches (75 by 125 mm) samples of each type and color.

Fasteners; FIO.

Two samples of each type to be used, with statement regarding intended use. 
 If so requested, random samples of bolts, nuts, and washers as delivered 
to the job site shall be taken in the presence of the Contracting Officer 
and provided to the Contracting Officer for testing to establish compliance 
with specified requirements.

Insulation; FIO.

One piece, 12 by 12 inches (300 by 300 mm), of each type and thickness to 
be used, with a label indicating the rated permeance (if faced) and 
R-values.  The flame spread, and smoke developed rating shall be shown on 
the label or provided in a letter of certification.

Gaskets and Insulating Compounds; FIO.

Two samples of each type to be used and descriptive data.

Sealant; FIO.

One sample, approximately 1 pound (0.5 kg), and descriptive data.

Concealed Anchor Clips; FIO.

Two samples of each type used.

Subpurlins; FIO.

One piece, 9 inches (225 mm) long.

EPDM Rubber Boots; FIO.

One piece of each type.

1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials shall be covered with 
weathertight coverings and kept dry.  Storage conditions shall provide good 
air circulation and protection from surface staining.

1.7   WARRANTIES

The SSSMR system shall be warranted as outlined below.  Any emergency 
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temporary repairs conducted by the owner shall not negate the warranties.

1.7.1   Contractor's Weathertightness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum 
basis for a period of five years against material and workmanship 
deficiencies; system deterioration caused by ordinary exposure to the 
elements and service design loads, water leaks, and wind uplift damage.  
The SSSMR system covered under this warranty shall include the entire 
roofing system including, but not limited to, the following:  panel seams 
and joint, all accessories, components and trim; penetrations such as 
vents, curbs, and skylights; interior or exterior gutters and downspouts; 
eaves, ridge, hip, valley, rake, gable, wall, or other roof system 
flashings installed to provide a weathertight roof system; and items 
specified in other sections of these specifications that become part of the 
structural standing seam metal roof system.  All material and workmanship 
deficiencies, system deterioration caused by ordinary exposure to the 
elements and service design loads, water leaks and wind uplift damage shall 
be repaired as approved by the Contracting Officer.  This warranty shall 
warrant and cover the entire cost of repair or replacement, including all 
material, labor, and related markups.  The Contractor may supplement this 
warranty with written warranties from the installer and/or manufacturer, 
which shall be submitted along with Contractor's warranty; however, the 
Contractor shall be ultimately responsible for this warranty.  The 
Contractor's written warranty shall be as outlined in attached example 
WARRANTY FOR STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM, and shall 
start upon final acceptance of the facility or the date the Government 
takes possession, whichever is earlier.  It shall be understood that the 
Contractor's Performance Bond will remain effective throughout the five 
year Contractor's warranty period for the entire SSSMR system as outlined 
above.

1.7.2   Manufacturer's Material Warranties.

The Contractor shall furnish, in writing, the following manufacturer's 
material warranties which cover all SSSMR system components such as roof 
panels, anchor clips and fasteners, flashing, accessories, and trim, 
fabricated from coil material:

a.  A manufacturer's 20 year material warranty warranting that the 
aluminum, zinc-coated steel, aluminum-zinc alloy coated steel or 
aluminum-coated steel as specified herein will not rupture, 
structurally fail, fracture, deteriorate, or become perforated 
under normal design atmospheric conditions and service design 
loads.  Liability under this warranty shall be limited exclusively 
to the cost of either repairing or replacing nonconforming, 
ruptured, perforated, or structurally failed coil material.

b.  A manufacturer's 20 year exterior material finish warranty on the 
factory colored finish warranting that the finish, under normal 
atmospheric conditions at the site, will not crack, peel, or 
delaminate; chalk in excess of a numerical rating of eight, as 
determined by ASTM D 4214test procedures; or change color in 
excess of five CIE or Hunter Lab color difference (delta E) units 
in accordance with ASTM D 2244.  Liability under this warranty is 
exclusively limited to refinishing with an air-drying version of 
the specified finish or replacing the defective coated material.

PART 2   PRODUCTS
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2.1   ROOF PANELS

Panels shall be steel or aluminum and shall have a factory color finish.  
Length of sheets shall be sufficient to cover the entire length of any 
unbroken roof slope for slope lengths that do not exceed 30 feet (9 m).  
When length of run exceeds 30 feet (9 m) and panel laps are provided, each 
sheet in the run shall extend over three or more supports.  Sheets longer 
than 100 feet (30 m) may be furnished if approved by the Contracting 
Officer.  Width of sheets shall provide not more than 24 inches (600 mm) of 
coverage in place.  Standing seam roof panel shall have a configuration 
consisting of 2 inch high vertical rib spaced on 12 inch or 16 inch 
centers.  The panel shall have flush horizontal and vertical surfaces to 
facilitate sealing at terminations. Panel configurations which create voids 
requiring supple metal closure devises shall not considered acceptable. 
Panels shall be joined at the sidelap with an interlocking seam 
mechanically locked by a seaming machine after installation. The female 
panel seam shall have a factory applied sealant.

2.1.1   Steel Panels

Steel panels shall be zinc-coated steel conforming to ASTM A 653; 
aluminum-zinc alloy coated steel conforming to ASTM A 792, AZ [55] [50] 
coating; or aluminum-coated steel conforming to ASTM A 463, Type 2, coating 
designation T2 65.  Uncoated panels shall be 0.0239 inch (0.6 mm) thick 
minimum.  Panels shall be within 95 percent of tested thickness.  

2.1.2   Aluminum Panels

Alloy conforming to ASTM B 209, temper as required for the forming 
operation, minimum 0.040 inch (1 mm) thick.

2.2   FASCIA PANELS 
Flush Fascia Panels shall be 0.0239 inch (0.6 mm) thick zinc coated, steel 
perforated to match the roof panel finish. Color shall match the roof 
panel. Configuration shall consist of 1" interlocking ribs to conceal the 
panel fasteners. The soffit panel shall provide a net coverage of either 
12" or 16".

2.3   SOFFIT PANELS

  
Flush soffit linear panel shall be 0.0239 inch (0.6 mm) thick zinc coated, 
steel perforated to match the roof panel finish. Color shall be white. 
Configuration shall consist of 1" interlocking ribs to conceal the panel 
fasteners. The soffit panel shall provide a net coverage of either 12" or 
16".

2.2   CONCEALED ANCHOR CLIPS

Concealed anchor clips shall be the same as the tested roofing system.  
Clip bases shall have factory punched or drilled holes for attachment.  
Clips shall be made from multiple pieces with the allowance for the total 
thermal movement required to take place within the clip.  Single piece 
clips may be acceptable when the manufacturer can substantiate that the 
system can accommodate the thermal cyclic movement under sustained live or 
snow loads.

2.3   ACCESSORIES

SECTION 07416  Page 10



ADAL Family Service Center 98B36

Flashing, trim, metal closure strips, gutter caps and similar metal 
accessories shall be the manufacturer's standard products.  Exposed metal 
accessories shall be finished to match the panels furnished. Die cast metal 
closures shall be installed with double bead tape sealant and fasteners 
that stitch the panel to a 16 gage (2 mm) preformed backer plate to ensure 
a positive compression of the tape sealant.  The use of a continuous angle 
butted to the panel ends to form a closure will not be allowed.

2.4   FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, aluminum, 
corrosion resisting steel, or nylon capped steel, type and size specified 
below or as otherwise approved for the applicable requirements.  Fasteners 
for aluminum roof panels shall be aluminum or corrosion resisting steel.  
Fasteners for structural connections shall provide both tensile and shear 
ultimate strengths of not less than 750 pounds (3340 N) per fastener.  
Fasteners for accessories shall be the manufacturer's standard.  Exposed 
roof fasteners shall be sealed or have sealed washers on the exterior side 
of the roof to waterproof the fastener penetration.  Washer material shall 
be compatible with the roofing; have a minimum diameter of 3/8 inch (10 mm) 
for structural connections; and gasketed portion of fasteners or washers 
shall be neoprene or other equally durable elastomeric material 
approximately 1/8 inch (3 mm) thick.  Exposed fasteners for factory color 
finished panels shall be factory finished to match the color of the panels.

2.4.1   Screws

Screws for attaching anchor devices shall be not less than No. 14.  Actual 
screw pull out test results shall be performed for the actual material gage 
and yield strength of the structural purlins or subpurlins to which the 
clip is to be anchored/attached.  Other screws shall be as recommended by 
the manufacturer to meet the strength design requirements of the panels.

2.4.2   Bolts

Bolts shall be not less than 1/4 inch (6 mm) diameter, shouldered or plain 
shank as required, with locking washers and nuts.

2.4.3   Structural Blind Fasteners

Blind screw-type expandable fasteners shall be not less than 1/4 inch (6 
mm) diameter.  Blind (pop) rivets shall be not less than 9/32 inch (7 mm) 
minimum diameter.

2.5   SUBPURLINS

Cold formed supporting structural members/subpurlins shall have a minimum 
thickness of 0.059 inches (1.5 mm) and a minimum tensile yield strength of  
50000 psi (345 MPa).  Hot rolled structural members shall have a minimum 
thickness of 0.25 inches (6 mm) and a minimum tensile yield strength of 
36000 psi (248 MPa).  Subpurlins shall be galvanized or given one coat of 
shop paint.

2.6   FACTORY COLOR FINISH

Panels shall have a factory applied polyvinylidene fluoride finish on the 
exposed side.  The exterior finish shall consist of a baked-on topcoat with 
an appropriate prime coat.  Color shall match the color indicated on the 
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drawings.  The exterior coating shall be a nominal 1 mil (0.025 mm) 
thickness consisting of a topcoat of not less than 0.7 mil (0.018 mm) dry 
film thickness and the paint manufacturer's recommended primer of not less 
than 0.2 mil (0.005 mm) thickness.  The interior color finish shall consist 
of the same coating and dry film thickness as the exterior. The exterior 
color finish shall meet the test requirements specified below.

2.6.1   Salt Spray Test

A sample of the sheets shall withstand a salt spray test for a minimum of 
1000 hours in accordance with ASTM B 117, including the scribe requirement 
in the test.  Immediately upon removal of the panel from the test, the 
coating shall receive a rating of not less than 8F, few No. 8 blisters, as 
determined by ASTM D 714; and a rating of 6, 1/8 inch (3 mm) failure at 
scribe, as determined by ASTM D 1654.

2.6.2   Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch 
(3 mm) diameter mandrel, the coating film shall show no evidence of 
cracking to the naked eye.

2.6.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM D 4587, test 
condition B for 500 total hours.  The coating shall withstand the 
weathering test without cracking, peeling, blistering, loss of adhesion of 
the protective coating, or corrosion of the base metal.  Protective coating 
that can be readily removed from the base metal with tape in accordance 
with ASTM D 3359, Test Method B, shall be considered as an area indicating 
loss of adhesion.  Following the accelerated weathering test, the coating 
shall have a chalk rating not less than No. 8 in accordance with ASTM D 4214
 test procedures, and the color change shall not exceed 5 CIE or Hunter Lab 
color difference (delta E) units in accordance with ASTM D 2244.  For 
sheets required to have a low gloss finish, the chalk rating shall be not 
less than No. 6 and the color difference shall be not greater than 7 units.

2.6.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.

2.6.5   Impact Resistance

Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 0.500 inch (13 mm) diameter hemispherical head 
indenter, equal to 1.5 times the metal thickness in mils, expressed in 
inch-pounds (6.7 times the metal thickness in mm, expressed in 
Newton-meters), with no loss of adhesion.

2.6.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
Method A, the coating system shall withstand a minimum of 50 liters of sand 
before the appearance of the base metal.  The term "appearance of base 
metal" refers to the metallic coating on steel or the aluminum base metal.

2.6.7   Specular Gloss
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Finished roof surfaces for shall have a specular gloss value of 30 plus or 
minus at 60 degrees when measured in accordance with ASTM D 523.

2.6.8   Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10 
percent hydrochloric acid solution for 24 hours in accordance with ASTM D 
1308.

2.7   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown 
on the contract drawings.  R-values shall be determined at a mean 
temperature of 75 degrees F (24 degrees C) in accordance with ASTM C 518.  
Insulation shall be a standard product with the insulation manufacturer, 
factory marked or identified with insulation manufacturer's name or 
trademark and R-value.  Identification shall be on individual pieces or 
individual packages.  Blanket insulation shall have a facing as specified 
in paragraph VAPOR RETARDER.  Insulation , including facings, shall have a 
flame spread not in excess of 75 and a smoke developed rating not in excess 
of 150 when tested in accordance with ASTM E 84.  The stated R-value of the 
insulation shall be certified by an independent Registered Professional 
Engineer if tests are conducted in the insulation manufacturer's laboratory.

2.7.2   Blanket Insulation

Blanket insulation shall conform to ASTM C 991.

2.8   INSULATION RETAINERS

Insulation retainers shall be type, size, and design necessary to 
adequately hold the insulation and to provide a neat appearance.  Metallic 
retaining members shall be nonferrous or have a nonferrous coating.  
Nonmetallic retaining members, including adhesives used in conjunction with 
mechanical retainers or at insulation seams, shall have a fire resistance 
classification not less than that permitted for the insulation.

2.9   SEALANT

Sealants shall be elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be colored to match the applicable building color and shall 
cure to a rubberlike consistency.  Sealant placed in the roof panel 
standing seam ribs shall be provided in accordance with the manufacturer's 
recommendations.

2.10   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

2.11   VAPOR RETARDER

2.11.1   Vapor Retarders as Integral Facing

Insulation facing shall have a permeability of 0.1 perm (5.7 ng per 
Pa-second-square meter) or less when tested in accordance with ASTM E 96.  
Facing shall be unreinforced foil with a natural finish. Facings and 
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finishes shall be factory applied.

2.11.3   Slip Sheet for Use With Vapor Retarder

Slip sheet for use with vapor retarder shall be a 5 lb. per 100 square feet 
(0.24 kg per square meter)rosin-sized, unsaturated building paper.

2.12   EPDM RUBBER BOOTS

Flashing devices around pipe penetrations shall be flexible, one-piece 
devices molded from weather-resistant EPDM rubber.  Rubber boot material 
shall be as recommended by the manufacturer.  The boots shall have base 
rings made of aluminum or corrosion resisting steel that conform to the 
contours of the roof panel to form a weather-tight seal.

2.13   PREFABRICATED CURBS AND EQUIPMENT SUPPORTS

Prefabricated curbs and equipment supports shall be of structural quality, 
hot-dipped galvanized or galvalume sheet steel, factory primed and prepared 
for painting with mitered and welded joints.  Integral base plates and 
water diverter crickets shall be provided.  Minimum height of curb shall be 
8 inches (200 mm) above finish roof.  Curbs shall be constructed to match 
roof slope and to provide a level top surface for mounting of equipment.  
Curb flange shall be constructed to match configuration of roof panels.  
Curb size shall be coordinated, prior to curb fabrication, with the 
mechanical equipment to be supported.  Strength requirements for equipment 
supports shall be coordinated to include all anticipated loads.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the manufacturer's erection 
instructions and drawings.  Dissimilar materials which are not compatible 
when contacting each other shall be insulated by means of gaskets or 
insulating compounds.  Molded closure strips shall be installed wherever 
roofing sheets terminate in open-end configurations, exclusive of 
flashings.  The closure strip installation shall be weather-tight and 
sealed.  Screws shall be installed with a clutching screw gun, to assure 
screws are not stripped.  Field test shall be conducted on each gun prior 
to starting installation and periodically thereafter to assure it is 
adjusted properly to install particular type and size of screw as 
recommended by manufacturer's literature.  Improper or mislocated drill 
holes shall be plugged with an oversize screw fastener and gasketed washer; 
however, sheets with an excess of such holes or with such holes in critical 
locations shall not be used.  Exposed surfaces and edges shall be kept 
clean and free from sealant, metal cuttings, hazardous burrs, and other 
foreign material.  Stained, discolored, or damaged sheets shall be removed 
from the site.

3.1.1   Field Forming of Panels

When roofing panels are formed from factory-color-finished steel coils at 
the project site, the same care and quality control measures that are taken 
in shop forming of roofing panels shall be observed.  Rollformer shall be 
operated by the metal roofing manufacturer's representative.  In cold 
weather conditions, preheating of the steel coils to be field formed shall 
be performed as necessary just prior to the rolling operations.
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3.1.2   Subpurlins

Unless otherwise shown, subpurlins shall be anchored to the purlins or 
other structural framing members with bolts or screws.  Attachment to the 
substrate (when provided) or to the panels is not permitted.  The subpurlin 
spacing shall not exceed 30 inches (750 mm) on centers at the corner, edge 
and ridge zones, and 5 foot (1500 mm) maximum on centers for the remainder 
of the roof.  Corner, edge, and ridge zones are as defined in ASCE 7.

3.1.3   Roof Panel Installation

Roof panels shall be installed with the standing seams in the direction of 
the roof slope.  The side seam connections for installed panels shall be 
completed at the end of each day's work.  Method of applying joint sealant 
shall conform to the manufacturer's recommendation to achieve a complete 
weather-tight installation.  End laps of panels shall be provided in 
accordance with the manufacturer's instructions.  Closures, flashings, EPDM 
rubber boots, roof curbs, and related accessories shall be installed 
according to the manufacturer's drawings.  Fasteners shall not puncture 
roofing sheets except as provided for in the manufacturer's instructions 
for erection and installation.  Expansion joints for the standing seam roof 
system shall be installed at locations indicated on the contract drawings 
and other locations indicated on the manufacturer's drawings.

3.1.4   Concealed Anchor Clips

Concealed anchor clips shall be fastened directly to the structural framing 
members.  Attachment to the substrate (when provided) or to the panels is 
not permitted.  The maximum distance, parallel to the seams, between clips 
shall be 30 inches (750 mm) on center at the corner, edge, and ridge zones, 
and 5 feet (1500 mm) maximum on centers for the remainder of the roof.

3.2   INSULATION INSTALLATION

Insulation shall be continuous over entire roof surface.  Where expansion 
joints, terminations, and other connections are made, the cavity shall be 
filled with batt insulation with vapor retarder providing equivalent 
R-value and perm rating as remaining insulation.  Insulation shall be 
installed as indicated and in accordance with manufacturer's instructions.

3.2.1  3.2.2  Blanket Insulation

Blanket insulation shall be installed between and parallel to the purlins 
with tabs of a facer lapping on the top face of the purlins.  Thermal 
blocks shall be provided over purlins, between clips.  A second layer of 
unfaced insulation shall be added between purlins to provide full R-value.  
Blanket insulation shall be supported by an integral facing or other 
commercially available support system.

3.3   3.4 RETARDER INSTALLATION

3.4.1   Integral Facing on Blanket Insulation

Integral facing on blanket insulation shall have the facing lapped and 
sealed with a compatible tape to provide a vapor tight membrane.

3.5   SLIP SHEET INSTALLATION
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A slip sheet shall be laid over the blanket insulation facing to prevent 
the vinyl facing from adhering to the metal roofing.

3.6   CLEANING AND TOUCH-UP

Exposed SSSMR systems shall be cleaned at completion of installation.  
Debris that could cause discoloration and harm to the panels, flashings, 
closures and other accessories shall be removed.  Grease and oil films, 
excess sealants, and handling marks shall be removed and the work shall be 
scrubbed clean.  Exposed metal surfaces shall be free of dents, creases, 
waves, scratch marks, and solder or weld marks.  Immediately upon 
detection, abraded or corroded spots on shop-painted surfaces shall be wire 
brushed and touched up with the same material used for the shop coat.  
Factory color finished surfaces shall be touched up with the manufacturer's 
recommended touch up paint.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM

PROJECT DESCRIPTION AND LOCATION (Include Bldg. 
No.):___________________________
CORPS OF ENGINEERS CONTRACT 
NUMBER:_____________________________________________
SPECIFICATION SECTION NUMBER & DESCRIPTION:
            

07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
________________________________________________________________________________

  
CONTRACTOR:___________________________________________________________________
  
ADDRESS:______________________________________________________________________
  POINT OF 
CONTACT:_____________________________________________________________
  TELEPHONE 
NUMBER:_____________________________________________________________

  
OWNER:________________________________________________________________________
  
ADDRESS:______________________________________________________________________
  POINT OF 
CONTACT:_____________________________________________________________
  TELEPHONE 
NUMBER:_____________________________________________________________

  CONSTRUCTION 
AGENT:___________________________________________________________
  
ADDRESS:______________________________________________________________________
  POINT OF 
CONTACT:_____________________________________________________________
  TELEPHONE 
NUMBER:_____________________________________________________________

THE SSSMR SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS WARRANTED BY 
_________
________________ FOR A PERIOD OF FIVE (5) YEARS AGAINST WORKMANSHIP AND 
MATERIAL
DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE AND LEAKAGE.  THE SSSMR SYSTEM
COVERED UNDER THIS WARRANTY SHALL INCLUDE THE ENTIRE ROOFING SYSTEM, INCLUDING
THE STANDING SEAM METAL ROOF PANELS, PANEL FINISHES, ROOFING SECUREMENT
COMPONENTS, ALL ACCESSORIES, COMPONENTS, AND TRIM; INCLUDING PENETRATIONS SUCH
VENTS, CURBS, SKYLIGHTS; INTERIOR OR EXTERIOR GUTTERS AND DOWNSPOUTS; EAVES,
RIDGE, HIP, VALLEY, RAKE, GABLE, WALL, OR OTHER ROOF SYSTEM FLASHINGS 
INSTALLED
TO PROVIDE A WEATHERTIGHT ROOF SYSTEM; AND ITEMS SPECIFIED IN OTHER SECTIONS 
OF
THE SPECIFICATIONS THAT ARE PART OF THE SSSMR SYSTEM.  ALL LEAKS SHALL BE
REPAIRED AS APPROVED BY THE CONTRACTING OFFICER.  THIS WARRANTY SHALL COVER 
THE
ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL MATERIAL, LABOR, AND 
RELATED
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
MARKUPS.  THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE OF FINAL
ACCEPTANCE ON __________________________ AND WILL REMAIN IN EFFECT FOR STATED
DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

_________________________________________________________
(Company President)                                      (Date)

(SEE REVERSE SIDE FOR SUPPLEMENTAL PROVISIONS AND EXCLUSIONS)
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
(continued)

 
 THE CONTRACTOR MAY SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM
  THE INSTALLER AND/OR MANUFACTURER OF THE SSSMR SYSTEM, WHICH SHALL BE
  SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE CONTRACTOR
  WILL BE ULTIMATELY RESPONSIBLE FOR THE WARRANTY AS OUTLINED IN THE
  SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY EXAMPLE.

EXCLUSIONS FROM COVERAGE

1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTING, FIRE, EXPLOSIONS, SUSTAINED WIND
FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL,
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY
FALLING OBJECTS.

3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, 
OR
DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED
OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, FOUNDRIES,
PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE LIKE.

5.  FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTIONS BY THE OWNER TO
INHIBIT FREE DRAINAGE FROM THE ROOF AND ALLOW PONDING WATER.  CONTRACTOR'S
DESIGN SHALL INSURE FREE DRAINAGE FROM THE ROOF AND NOT ALLOW PONDING WATER.

6.  THIS WARRANTY APPLIES TO THE STRUCTURAL STANDING SEAM METAL ROOF (SSSMR)
SYSTEM.  IT DOES NOT INCLUDE ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR
OR CONTENTS WHICH IS COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED
IN THIS CONTRACT.

7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN
CONSENT OF THE CONTRACTOR AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES, UNLESS OTHERWISE
APPROVED IN WRITING BY THE CONTRACTING OFFICER.

LEAKS SHALL BE RESPONDED TO WITHIN 48 HOURS OF RECEIPT OF NOTICE BY TELEPHONE 
OR
IN WRITING FROM EITHER THE OWNER, OR CONTRACTING OFFICER.  EMERGENCY REPAIRS, 
TO
PREVENT FURTHER ROOF LEAKS, SHALL BE INITIATED IMMEDIATELY; A WRITTEN PLAN 
SHALL
BE SUBMITTED FOR APPROVAL TO REPAIR OR REPLACE THIS SSSMR SYSTEM WITHIN SEVEN
CALENDAR DAYS.  ACTUAL WORK FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE
STARTED WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND COMPLETED WITHIN A
REASONABLE TIME FRAME.  IF THE CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE
WARRANTY PROVISIONS, AS STATED IN THE CONTRACT AND AS CONTAINED HEREIN, THE
CONTRACTING OFFICER MAY HAVE THE SSSMR SYSTEM REPAIRED OR REPAIRED BY OTHERS 
AND
CHARGE THE COST TO THE CONTRACTOR.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
(continued)

A FRAMED COPY OF THIS WARRANTY SHALL BE POSTED IN THE MECHANICAL ROOM OR OTHER
APPROVED LOCATION DURING THE ENTIRE WARRANTY PERIOD.
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        -- End of Section --
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SECTION 07530

ELASTOMERIC ROOFING (EPDM)
07/90

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 448 (1986) Sizes of Aggregate for Road and 
Bridge Construction

ASTM D 4637 (1987) Vulcanized Rubber Sheet Used in 
Single-Ply Roof Membrane 

1.2   GENERAL REQUIREMENTS

Ethylene Propylene Diene Monomer (EPDM) roofing shall be applied to the 
roof surfaces indicated.  Roofing membrane shall be furnished in the 
largest sheets possible to minimize joints.  Membrane, flashing, and 
adhesives shall be the standard products of a single manufacturer or as 
recommended by the roofing manufacturer.  Membrane shall be free of any 
holes, lumps, and foreign material.  Roofing operations shall be 
coordinated with sheet metal work so that flashings are installed to permit 
continuous roof-surfacing operations.  Roofing operations shall also be 
coordinated with roof insulation work so that all insulation applied each 
day is weatherproofed the same day with the completed membrane.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
DESCRIPTIONS:

SD-06 Instructions

Installation; FIO.

Manufacturer's instructions including preparation, installation and 
splicing of the elastomeric membrane and walkways.

1.4   WARRANTY

Manufacturer's standard warranty for 10 years shall be furnished. Warranty 
shall provide for repair or replacement of the complete roofing system, 
including insulation and flashing, if deterioration is caused by defects in 
materials or workmanship.

PART 2   PRODUCTS
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2.1   ADHESIVES

Adhesives, splicing cements and sealants shall be as recommended by the 
roofing membrane manufacturer.

2.2   BALLAST

Ballast shall be smooth-surface concrete pavers or smooth water-washed 
round stone with gradations conforming to ASTM D 448, sizes 2 or 4, or 
both, as recommended by the membrane manufacturer, except that pieces 
passing the 1/2-inch (12.5 mm) sieve shall not exceed 2 percent.

2.3   FLASHING

Flashing shall be of durable elastomeric material compatible with the 
membrane as recommended by the membrane manufacturer.

2.4   NAILS AND FASTENERS

Nails and fasteners shall be of the types and sizes best suited for the 
purpose and shall comply with roofing manufacturer's approved instructions.

2.5   EPDM MEMBRANE

EPDM membrane shall conform to ASTM D 4637, Type I, Class U.

2.6   ACCESSORIES AND PIPE SEALS

Accessories and pipe seals shall be of types and sizes recommended by the 
roofing membrane manufacturer.

2.7 3   EXECUTION

3.1   PREPARATION

The entire substrate construction or renovation of any bay or section of 
the building shall be completed before roofing is begun.  Surfaces on or 
against which membrane is applied shall be smooth, clean, and free from 
water, oil, grease, sharp edges and construction debris; all joints over 
1/4-inch (6 mm) wide shall be sealed.

3.2   INSTALLATION

Installation shall be in accordance with the manufacturer's approved 
instructions, except as otherwise specified.

3.2.1   Flashing

Edges of membrane, projections through the roof and changes in roof planes 
shall be flashed.  The splice between the flashing and the membrane shall 
be completed before bonding the flashing to vertical surfaces.  The splice 
shall be sealed a minimum of 3 inches (75 mm) on each side of the fasteners 
which attach the membrane to nailers.  The installed flashing shall be 
nailed at the top of the flashing a maximum of 12-inches (300 mm) on center 
under metal counter-flashing or cap.  Factory prefabricated pipe seals 
shall be used where possible.
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3.2.2   Expansion Joints

Expansion joints shall be covered using prefabricated joint covers or 
elastomeric flashing in accordance with the manufacturer's recommendations.

3.2.3   Membrane

Membrane shall be applied in accordance with the manufacturer's 
instructions.

3.2.4   Ballast

Ballast shall be applied as the membrane is installed to prevent wind 
uplift, except that seams and terminations shall be left uncovered until 
inspection.  Membrane shall be protected from mechanical damage during 
ballast application.  Size 2 ballast shall be applied at the rate of at 
least 13 pounds per square foot (620 Pa).  Size 4 ballast shall be applied 
at the rate of at least 10 pounds per square foot (480 Pa).

3.2.5   Cutoffs

Cutoffs shall be installed if work is ended before roof section is 
complete.  The insulation line shall be straightened using loose-laid cut 
insulation and the membrane shall be sealed to the roof deck.  Flutes in 
metal decking shall be sealed off along the cutoff edge.  Membrane shall be 
pulled free or cut to expose the insulation when resuming work, and cut 
insulation sheets used for fill-in shall be removed.

3.2.7   Protection of Finished Roofing

The Contractor shall provide protection of the roofing membrane from 
possible damage that may occur as a result of work by other trades.  After 
completion of all work by other trades, the Contractor shall remove the 
protection and shall inspect the roof.  Any damage shall be repaired in 
accordance with the recommendations of the roofing manufacturer.

        -- End of Section --
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SECTION 07600

SHEET METALWORK, GENERAL
10/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM B 32 (1995b) Solder Metal

ASTM B 209 (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

ASTM D 226 (1994) Asphalt-Saturated Organic Felt Used 
in Roofing and Waterproofing

ASTM D 543 (1987) Resistance of Plastics to Chemical 
Reagents

ASTM D 822 (1995) Conducting Tests on Paint and 
Related Coatings and Materials Using 
Filtered Open-Flame Carbon-Arc Light and 
Water Exposure Apparatus

ASTM D 828 (1993) Tensile Breaking Strength of Paper 
and Paperboard

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2822 (1991) Asphalt Roof Cement

ASTM D 4022 (1994) Coal Tar Roof Cement, Asbestos 
Containing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free
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ASTM E 96 (1995) Water Vapor Transmission of 
Materials

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089 (1990) Recommended Standards and 
Specifications for Insect Wire Screening 
(Wire Fabric)

SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION 
               (SMACNA)

SMACNA-02 (1993) Architectural Sheet Metal Manual

1.2   GENERAL REQUIREMENTS

Sheet metalwork shall be accomplished to form weathertight construction 
without waves, warps, buckles, fastening stresses or distortion, and shall 
allow for expansion and contraction.

1.2.1   Coordination

Cutting, fitting, drilling, and other operations in connection with sheet 
metal required to accommodate the work of other trades shall be performed 
by sheet metal mechanics.  Application of bituminous strip flashing over 
various sheet metal items is covered in Section 07530 Elastomeric Roofing 
(EPDM).  Installation of sheet metal items used in conjunction with roofing 
shall be coordinated with roofing work to permit continuous roofing 
operations.  Sheet metalwork pertaining to heating, ventilating, and air 
conditioning is specified in Division 15.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Materials; FIO.

Drawings of sheet metal items showing weights, gauges or thicknesses; types 
of materials; expansion-joint spacing; fabrication details; and 
installation procedures.

1.4   DELIVERY, STORAGE, AND HANDLING

Materials shall be adequately packaged and protected during shipment and 
shall be inspected for damage, dampness, and wet-storage stains upon 
delivery to the jobsite.  Materials shall be clearly labeled as to type and 
manufacturer.  Sheet metal items shall be carefully handled to avoid 
damage.  Materials shall be stored in dry, ventilated areas until 
immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS
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Lead, lead-coated metal, and galvanized steel shall not be used.  Any metal 
listed by SMACNA-02 for a particular item may be used, unless otherwise 
specified or indicated.  Materials shall conform to the requirements 
specified below and to the thicknesses and configurations established in 
SMACNA-02.  Different items need not be of the same metal, except that if 
copper is selected for any exposed item, all exposed items shall be copper.

2.1.1 Accessories

Accessories and other items essential to complete the sheet metal 
installation, though not specifically indicated or specified, shall be 
provided.

2.1.2   Aluminum Extrusions

ASTM B 221, Alloy 6063, Temper T5.

2.1.3   Bituminous Cement

Type I asphalt cement conforming to ASTM D 2822 or ASTM D 4586.  For coal 
tar roofing; coal tar cement conforming to ASTM D 4022.

2.1.4   Sealant

Unless otherwise specified, sealant shall be an elastomeric weather 
resistant sealant as specified in Section 07920 JOINT SEALING.

2.1.5   Fasteners

Fasteners shall be compatible with the fastened material and shall be the 
type best suited for the application.

2.1.6   Felt

ASTM D 226, Type I.

2.1.7   Polyvinyl Chloride (PVC) Reglets

ASTM D 1784, Class 14333D, 0.075 inch (1.9 mm) minimum thickness.

2.1.8   Aluminum Alloy Sheet and Plate

ASTM B 209, anodized color medium bronze, form, alloy, and temper 
appropriate for use.

2.1.9   Copper

ASTM B 370, Temper H 00.

2.1.10   Stainless Steel

ASTM A 167, Type 302 or 304; fully annealed, dead soft temper.

2.1.11   Solder

ASTM B 32, 95-5 tin-antimony.

2.1.12   Through-Wall Flashing
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a.  Nonreinforced, waterproof, impermeable extruded elastomeric single 
ply sheeting not less than 30 mils (0.76 mm) thick.

b.  Three ounce (0.09 kg) copper sheet, with 2 mils (0.05 mm) of 
dense, clear, polyethylene sheet bonded to each side of the copper.

c.  Other through-wall flashing material may be used provided the 
following performance criteria are met.

(1)  No cracking or flaking when bent 180 degrees over a 1/32 inch 
(0.8 mm) mandrel and rebent at the same point over the same 
mandrel in an opposite direction at 32 degrees F (0 degree C).

(2)  Water vapor permeability not more than 115 ng per Paper 
second per square meter 2 perms when tested in accordance with 
ASTM E 96.

(3)  Minimum breaking strength of 90 pounds per inch (24 kgf/15 
mm) width in the weakest direction when tested in accordance with 
ASTM D 828.

(4)  No visible deterioration after being subjected to a 400-hour 
direct weathering test in accordance with ASTM D 822.

(5)  No shrinkage in length or width and less than 5 percent loss 
of breaking strength after a 10-day immersion, per ASTM D 543, in 
5 percent (by weight) solutions, respectively, of sulfuric acid, 
hydrochloric acid, sodium hydroxide or saturated lime (calcium 
hydroxide).

2.1.13  Louver Screen

Type I commercial bronze, Type III aluminum alloy insect screening 
conforming to ISWA IWS 089

PART 3   EXECUTION

3.1   GENERAL

Items such as gutters, downspouts and louvers shall be fabricated in 
conformance with SMACNA-02 and as indicated.  Unless otherwise specified or 
indicated, exposed edges shall be folded back to form a 1/2 inch (13 mm) 
hem on the concealed side, and bottom edges of exposed vertical surfaces 
shall be angled to form drips.  Bituminous cement shall not be placed in 
contact with roofing membranes other than built-up roofing.

3.3   PROTECTION OF ALUMINUM

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods:

3.3.1   Paint

Aluminum surfaces shall be solvent cleaned and given one coat of 
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zinc-molybdate primer and one coat of aluminum paint as specified in 
Section 09900 PAINTING, GENERAL.

3.3.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and cemented to the aluminum surface using a cement compatible with 
aluminum.

3.4   CONNECTIONS AND JOINTING

3.4.1  3.4.2   Riveting

Joints in aluminum sheets 0.040 inch (1.0 mm) or less in thickness shall be 
mechanically made. Pivets shall be on 1 inch (25 mm)centers. A compatible 

sealant shall be continuously applied within the 1 inch (25 mm) lapped joint. 
All rivet applications shall receive sealant after installation.  

3.4.3   Seaming

Flat-lock seams shall finish not less than 1 inch (25 mm) wide. Plain-lap 
seams shall lap not less than 3 inches (75 mm) unless otherwise specified.  
Flat seams shall be made in the direction of the flow.

3.5   CLEATS

A continuous cleat shall be provided where indicated or specified to secure 
loose edges of the sheet metalwork.  Butt joints of cleats shall be spaced 
approximately 1/8 inch (3 mm) apart.  The cleat shall be fastened to 
supporting wood construction with nails evenly spaced not over 12 inches 
(300 mm) on centers.  Where the fastening is to be made to concrete or 
masonry, screws shall be used and shall be driven in expansion shields set 
in concrete or masonry.

3.6   GUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be installed as indicated.  Gutters shall be 
supported by continuous cleats or by cleats spaced not less than 36 inches  
(915 mm) apart.  Downspouts shall be rigidly attached to the building.  
Supports for downspouts shall be spaced according to manufacturer's 
recommendations.  Interior gutters installed as a part of a standing seam 
roof are specified in Section 07416- strucural standing seam metal roof 
system (sssMRS).

3.7   FLASHINGS

Flashings shall be installed at locations indicated and as specified below. 
 Flashings shall be factory formed/extruded with factory formed/welded 
corners and continuous cleats. Sealing shall be according to the flashing 
manufacturer's recommendations.  Flashings shall be installed at 
intersections of roof with vertical surfaces and at projections through 
roof, except that flashing for heating and plumbing, including piping, 
roof, and floor drains, and for electrical conduit projections through roof 
or walls are specified in other sections.  Except as otherwise indicated, 
counter flashings shall be provided over base flashings.  Perforations in 
flashings made by masonry anchors shall be covered up by an application of 
bituminous plastic cement at the perforation.  Flashing shall be installed 
on top of joint reinforcement.  Flashing shall be formed to direct water to 
the outside of the system.

SECTION 07600  Page 7



ADAL Family Service Center 98B36

3.7.1   Base Flashing

Metal base flashing shall be coordinated with roofing work.  Metal base 
flashing shall be set in plastic bituminous cement over the roofing 
membrane, nailed to nailing strip, and secured in place on the roof side 
with nails spaced not more than 3 inches (75 mm) on centers.  Metal base 
flashing shall not be used on built-up roofing.

3.7.2   Counter Flashings

Except as otherwise indicated, counter flashings shall be provided over 
base flashings.  Counter flashing shall be installed as shown on the 
drawings and in SMACNA-02.  Where bituminous base flashings are provided, 
the counter flashing shall extend down as close as practicable to the top 
of the cant strip.  Counter flashing shall be factory formed to provide 
spring action against the base flashing.

3.7.4   Through-Wall Flashing

Through-wall flashing includes sill, lintel, and spandrel flashing.  The 
flashing shall be laid with a layer of mortar above and below the flashing 
so that the total thickness of the two layers of the mortar and flashing 
are the same thickness as the regular mortar joints.  Flashing shall not 
extend further into the masonry backup wall than the first mortar joint.  
Joints in flashing shall be lapped and sealed.  Flashing shall be one piece 
for lintels and sills.

3.9   3.10 (null)

Reglets shall be a factory fabricated product of proven design, complete 
with fittings and special shapes as required.  Open-type reglets shall be 
filled with fiberboard or other suitable separator to prevent crushing of 
the slot during installation.  Reglet plugs shall be spaced not over 12 
inches (300 mm)on centers and reglet grooves shall be filled with sealant.  
Friction or slot-type reglets shall have metal flashings inserted the full 
depth of slot and shall be lightly punched every 12 inches (300 mm) to 
crimp the reglet and counter flashing together.  Polyvinyl chloride reglets 
shall be sealed with the manufacturer's recommended sealant.

3.11   CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control procedure for 
sheet metal used in conjunction with roofing to assure compliance of the 
installed sheet metalwork with the contract requirements.  Any work found 
not to be in compliance with the contract shall be promptly removed and 
replaced or corrected in an approved manner.  Quality control shall 
include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification of compliance of materials before, during, and after 
installation.

c.  Inspection of sheet metalwork for proper size and thickness, 
fastening and joining, and proper installation.
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The actual quality control observations and inspections shall be documented 
and a copy of the documentation furnished to the Contracting Officer at the 
end of each day.

        -- End of Section --
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SECTION 07900

JOINT SEALING
06/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 734 (1993) Low-Temperature Flexibility of 
Latex Sealants After Artificial Weathering

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 1085 (1991) Butyl Rubber-Based Solvent-Release 
Sealants

ASTM D 217 (1994) Cone Penetration of Lubricating 
Grease

ASTM D 1056 (1991) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Backing; FIO.  Bond-Breaker; FIO.

Sealant; FIO.

Manufacturer's descriptive data including storage requirements, shelf life, 
curing time, instructions for mixing and application, and primer data (if 
required).  A copy of the Material Safety Data Sheet shall be provided for 
each solvent, primer or sealant material.

SD-13 Certificates

Sealant; FIO.

Certificates of compliance stating that the materials conform to the 
specified requirements.
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1.3   ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of 40 to 90 degrees F (4 
to 32 degrees C) when the sealants are applied.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original 
unopened containers.  The container label or accompanying data sheet shall 
include the following information as applicable:  manufacturer, name of 
material, formula or specification number, lot number, color, date of 
manufacture, mixing instructions, shelf life, and curing time at the 
standard conditions for laboratory tests.  Materials shall be handled and 
stored to prevent inclusion of foreign materials.  Materials shall be 
stored at temperatures between 40 and 90 degrees F (4 and 32 degrees C) 
unless otherwise specified by the manufacturer.

PART 2   PRODUCTS

2.1   BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50 
percent oversize for open cell material, unless otherwise indicated.

2.1.1   Rubber

Cellular rubber sponge backing shall be ASTM D 1056, Type 1, open cell, or 
Type 2, closed cell, Class A, round cross section.

2.2   BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent 
adhesion of the sealant to backing or to bottom of the joint.

2.3   PRIMER

Primer shall be non-staining type as recommended by sealant manufacturer 
for the application.

2.5   SEALANT

2.5.2   ELASTOMERIC

Elastomeric sealants shall conform to ASTM C 920 and the following:

     a.   Polyurethane sealant: Grade NS, Class 25, Use NT for interior and 
           exterior vertical surfaces; Grade P, use T for horizontal surfaces.

2.5.3   ACOUSTICAL

Rubber or polymer-based acoustical sealant shall have a flame spread of 25 
or less and a smoke developed rating of 50 or less when tested in 
accordance with ASTM E 84.  Acoustical sealant shall have a consistency of 
250 to 310 when tested in accordance with ASTM D 217, and shall remain 
flexible and adhesive after 500 hours of accelerated weathering as 
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specified in ASTM C 734, and shall be non-staining.

2.5.4   BUTYL

Butyl sealant shall be ASTM C 1085, and shall be used for bedding threshold 
and sill members of aluminum framing.

2.6   SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as 
recommended by the manufacturer.

PART 3   EXECUTION

3.1   GENERAL

3.1.1   Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all 
frost, condensation and moisture.  Oil, grease, dirt, chalk, particles of 
mortar, dust, loose rust, loose mill scale, and other foreign substances 
shall be removed from surfaces of joints to be in contact with the sealant. 
 Oil and grease shall be removed with solvent and surfaces shall be wiped 
dry with clean cloths.  For surface types not listed below, the sealant 
manufacturer shall be contacted for specific recommendations.

3.1.2   Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, the materials shall be removed by sandblasting or wire brushing. 
Laitance, efflorescence and loose mortar shall be removed from the joint 
cavity.

3.1.3   Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if 
sandblasting would not be practical or would damage adjacent finish work, 
the metal shall be scraped and wire brushed to remove loose mill scale. 
Protective coatings on steel surfaces shall be removed by sandblasting or 
by a solvent that leaves no residue.

3.1.4   Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of 
temporary protective coatings.  When masking tape is used for a protective 
cover, the tape and any residual adhesive shall be removed just prior to 
applying the sealant.  Solvents used to remove protective coating shall be 
as recommended by the manufacturer of the aluminum work and shall be 
non-staining.

3.1.5   Wood Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and 
sawdust or other loose particles.

3.2   APPLICATION
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3.2.1   Masking Tape

Masking tape shall be placed on the finish surface on one or both sides of 
a joint cavity to protect adjacent finish surfaces from primer or sealant 
smears.  Masking tape shall be removed within 10 minutes after joint has 
been filled and tooled.

3.2.2   Backing

Backing shall be installed to provide the indicated sealant depth.  The 
installation tool shall be shaped to avoid puncturing the backing.

3.2.3   Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint 
without contaminating the sides where sealant adhesion is required.

3.2.4   Primer

Primer shall be used on concrete masonry units, wood, or other porous 
surfaces in accordance with instructions furnished with the sealant.  
Primer shall be applied to the joint surfaces to be sealed.  Surfaces 
adjacent to joints shall not be primed.

3.2.5   Sealant

Sealant shall be used before expiration of shelf life.  Multi-component 
sealants shall be mixed according to manufacturer's printed instructions.  
Sealant in guns shall be applied with a nozzle of proper size to fit the 
width of joint.  Joints shall be sealed as detailed in the drawings.  
Sealant shall be forced into joints with sufficient pressure to expel air 
and fill the groove solidly.  Sealant shall be installed to the indicated 
depth without displacing the backing.  Unless otherwise indicated, 
specified, or recommended by the manufacturer, the installed sealant shall 
be dry tooled to produce a uniformly smooth surface free of wrinkles and to 
ensure full adhesion to the sides of the joint; the use of solvents, soapy 
water, etc., will not be allowed.  Sealants shall be installed free of air 
pockets, foreign embedded matter, ridges and sags.  Sealer shall be applied 
over the sealant when and as specified by the sealant manufacturer.

3.3   CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and 
other soiling resulting from the sealant application as work progresses.

        -- End of Section --
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SECTION 08110

STEEL DOORS AND FRAMES
02/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993) Steady-State Thermal 
Performance of Building Assemblies by 
Means of a Guarded Hot Box

ASTM C 976 (1990) Thermal Performance of Building 
Assemblies by Means of a Calibrated Hot Box

ASTM D 2863 (1991) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 X      (1995) Fire Doors and Windows

NFPA 80A (1993) Protection of Buildings from 
Exterior Fire Exposures

NFPA 101 X      (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-100 (1991) Standard Steel Doors and Frames

SDOI SDI-106 (1996) Standard Door Type Nomenclature

SDOI SDI-107 (1984) Hardware on Steel Doors 
(Reinforcement - Application)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
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following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Steel Doors and Frames; FIO.

Drawings using standard door type nomenclature in accordance with SDOI 
SDI-106 indicating the location of each door and frame, elevation of each 
model of door and frame, details of construction, method of assembling 
sections, location and extent of hardware reinforcement, hardware 
locations, type and location of anchors for frames, and thicknesses of 
metal.  Drawings shall include catalog cuts or descriptive data for the 
doors, frames, and weatherstripping including air infiltration data and 
manufacturers printed instructions.

SD-09 Reports

Fire Rated Doors; FIO.

A letter by a nationally recognized testing laboratory which identifies the 
product manufacturer, type, and model; certifying that the laboratory has 
tested a sample assembly in accordance with NFPA 252 and issued a current 
listing for same.

SD-14 Samples

Frames; FIO.

Manufacturer's standard color samples of factory applied finishes.

1.3   DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in 
pairs with heads at opposite ends or shall be provided with temporary steel 
spreaders at the bottom of each frame; and knockdown type frames shall be 
securely strapped in bundles.  Materials shall be delivered to the site in 
undamaged condition, and stored out of contact with the ground and under a 
weathertight covering permitting air circulation.  Doors and assembled 
frames shall be stored in an upright position in accordance with DHI A115.1G. 
 Abraded, scarred, or rusty areas shall be cleaned and touched up with 
matching finishes.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with SDOI SDI-100
 and the additional requirements specified herein.  Door grade shall be 
heavy duty (Grade II) unless otherwise indicated on the door and door frame 
schedules.  All hollow metal doors and metal frames designation G6O 
galvanized. Doors and frames shall be prepared to receive hardware 
conforming to the templates and information provided under Section 08700 
BUILDERS' HARDWARE.  Doors and frames shall be reinforced, drilled, and 
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tapped to receive mortised hinges, locks, latches, and flush bolts as 
required.  Doors and frames shall be reinforced for surface applied 
hardware.  Frames shall be welded type.  Door frames shall be furnished 
with a minimum of three jamb anchors and one floor anchor per jamb.  
Anchors shall be not less than 18 gauge (1.2 mm) steel or 7 gauge (4.5 mm) 
diameter wire.  For wall conditions that do not allow the use of a floor 
anchor, an additional jamb anchor shall be provided. Rubber silencers shall 
be furnished for installation into factory predrilled holes in door frames; 
adhesively applied silencers are not acceptable.  Where frames are 
installed masonry walls, plaster guards shall be provided on door frames at 
hinges and strikes.  Reinforcing of door assemblies for closers and other 
required hardware shall be in accordance with SDOI SDI-100 and the 
conditions of the fire door assembly listing when applicable.  Exterior 
doors shall have top edges closed flush and sealed against water 
penetration.

2.2   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The fire resistance rating shall be rated as shown.    
Listing identification labels shall be constructed and permanently applied 
by a method which results in their destruction should they be removed.

2.3   THERMAL INSULATED DOORS

All exterior doors shall be thermally insulated.  The interior of thermal 
insulated doors shall be completely filled with rigid plastic foam 
permanently bonded to each face panel.  The thermal conductance (U-value) 
through the door shall not exceed  0.41 btu/hr times sq f times f when 
tested as an operational assembly in accordance with ASTM C 236 or ASTM C 
976.  Doors with cellular plastic cores shall have a minimum oxygen index 
rating of 22 percent when tested in accordance with ASTM D 2863.

2.5   WEATHERSTRIPPING

Unless otherwise specified in Section 08700 BUILDERS' HARDWARE, 
weatherstripping shall be as follows:  Weatherstripping for head and jamb 
shall be manufacturer's standard elastomeric type of synthetic rubber, 
vinyl, or neoprene and shall be installed at the factory or on the jobsite 
in accordance with the door frame manufacturer's recommendations.  
Weatherstripping for bottom of doors shall be as shown.  Air leakage rate 
of weatherstripping shall not exceed 0.20 cfm per linear foot (0.31 l/s per 
linear meter (0.20 cfm per linear foot)) of crack when tested in accordance 
with ASTM E 283 at standard test conditions.

2.6   TRANSOM AND SIDELIGHT PANELS
Panels for transom and sidelight shall be constructed in accordance with 
SDOI SDI-100.  Panels shall be nonremovable from the outside of exterior 
doors or the unsecure side of interior doors.

2.7   LOUVERS

Where indicated, doors shall be provided with full louvers or louver 
sections.  Louvers shall be sightproof type inserted into the door.  
Pierced louvers shall not be used on exterior doors.  Inserted louvers 
shall be stationary. Louvers shall be nonremovable from the outside of 
exterior doors or the unsecure side of interior doors.  Insect screens 
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shall be a removable type with 18 by 16 mesh aluminum or bronze cloth.  
Full louver doors shall be in accordance with SDOI SDI-100, Grade III, 
Model 3.

2.8   GLAZING

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  
Removable glazing beads shall be screw-on or snap-on type.

2.9   FACTORY FINISH

Doors and frames shall be phosphatized and primed with standard factory 
primer system.  

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with DHI A115.1G.  Preparation for 
surface applied hardware shall be in accordance with SDOI SDI-107.  Rubber 
silencers shall be installed in door frames after finish painting has been 
completed; adhesively applied silencers are not acceptable.  
Weatherstripping shall be installed at exterior door openings to provide a 
weathertight installation.  Installation and operational characteristics of 
fire doors shall be in accordance with NFPA 80, NFPA 80A and NFPA 101.  
Hollow metal door frames shall be solid grouted in masonry walls .

3.1.1   Thermal Insulated Doors

Hardware and perimeter seals shall be adjusted for proper operation.  Doors 
shall be sealed weathertight after installation of hardware and shall be in 
accordance with Section 07900 JOINT SEALING.

        -- End of Section --
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SECTION 08120

ALUMINUM DOORS AND FRAMES
03/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM E 330 (1990) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

1.2   SYSTEM DESCRIPTION

Swing-type aluminum doors and frames, of size and design shown on the 
drawings, shall be provided at the locations indicated.  Doors shall be 
furnished complete with frames, subframes, transoms, adjoining sidelights, 
adjoining window wall, trim, and other accessories indicated and specified.

1.3   PERFORMANCE REQUIREMENTS
 
1.3.1   Wind Load Performance

Doors and frames shall be of sufficient strength to withstand a design wind 
load of 30 pounds per square foot(1440 Pa) of supported area with a 
deflection of not more than 1/175 times the length of the member.  Doors 
shall be tested in accordance with ASTM E 330 at a pressure not less than 
1.5 times the design load.

1.3.2   Water Penetration Performance

Frames and fixed areas, and non-handicap complying doors shall have no 
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water penetration when tested in accordance with ASTM E 331 at a pressure 
of 8 psf (383 Pa).

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data
Aluminum Doors and Frames; FIO.

Manufacturer's descriptive data and catalog cuts including air-infiltration 
data.

SD-04 Drawings

Aluminum Doors and Frames; FIO.

A schedule showing the location of each door shall be included with the 
drawings.  Drawings showing elevations of each door and frame type, details 
and method of anchorage, details of construction, location and installation 
of hardware, shape and thickness of materials, and details of joints and 
connections.

SD-06 Instructions

Installation; FIO.  Cleaning; FIO.

Manufacturer's installation instructions and cleaning instructions.

SD-09 Reports

Full-Glazed and Flush Doors; FIO.

For full-glazed and flush doors, certified test reports from an independent 
testing laboratory, stating that doors are identical in design, materials, 
and construction to a door that has been tested and meets all test and 
specified requirements.

SD-14 Samples

Finishes; FIO.

Samples of the color anodized coating, showing the extreme color range.

1.5   DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for damage, and shall 
be unloaded with a minimum of handling.  Storage shall be in a dry location 
with adequate ventilation, free from dust, water, and other contaminants, 
and which permits easy access for inspecting and handling.  Materials shall 
be neatly stored on the floor, properly stacked on nonabsorptive strips or 
wood platforms.  Doors and frames shall not be covered with tarps, 
polyethylene film, or similar coverings.

1.6   WARRANTY

SECTION 08120  Page 3



ADAL Family Service Center 98B36

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM DOORS AND FRAMES

Extrusions shall comply with ASTM B 221, Alloy 6063-T5 except alloy used 
for anodized color coatings shall be required to produce the specified 
color.  Aluminum sheets and strips shall comply with ASTM B 209, alloy and 
temper best suited for the purpose.  Fasteners shall be hard aluminum or 
stainless steel.

2.1.1   Finishes

Finish shall be color anodized.   Color anodized finish shall be 
AA-M10C22A42 in accordance with the requirements of AA DAF-45. Color shall 
be Medium Bronze.

2.1.2   Welding and Fastening

Where possible, welds shall be located on unexposed surfaces.  Welds 
required on exposed surfaces shall be smoothly dressed.  Welding shall 
produce a uniform texture and color in the finished work, free of flux and 
spatter.  Exposed screws or bolts will be permitted only at inconspicuous 
locations and shall have heads countersunk.

2.1.3   Anchors

Anchors shall be stainless steel or steel with a hot-dipped galvanized 
finish.  Anchors of the sizes and shapes required shall be provided for 
securing aluminum frames to adjacent construction.  Anchors shall be placed 
near top and bottom of each jamb and at intermediate points not more than 
25 inches (625 mm)part.  Transom bars shall be anchored at ends, and 
mullions shall be anchored at head and sill. The bottom of each frame shall 
be anchored to the rough floor construction with 3/32 inch (2.4 mm) thick 
stainless steel angle clips secured to the back of each jamb and to floor 
construction.  Stainless steel bolts and expansion rivets shall be used for 
fastening clip anchors.

2.1.4   Provisions For Hardware

Hardware for aluminum doors is specified in Section 08700 BUILDERS' 
HARDWARE.  Doors and frames shall be cut, reinforced, drilled, and tapped 
at the factory to receive template hardware.  Reinforcement shall be 
provided in the core of doors as required to receive locks, door closers, 
and other hardware.  Doors to receive surface applied hardware shall be 
reinforced as required.

2.1.5   Provisions For Glazing

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  Metal 
glazing beads, vinyl inserts, and glazing gaskets shall be provided for 
securing glass.  Glass stops shall be tamperproof on exterior side.

2.1.6   Weatherstripping

Weatherstripping shall be continuous silicone-treated wool pile type, or a 
type recommended by the door manufacturer, and shall be provided on head 

SECTION 08120  Page 4



ADAL Family Service Center 98B36

and jamb of exterior doors.  Weatherstripping for bottom of doors shall be 
as shown.  Weatherstripping shall be easily replaced without special tools, 
and shall be adjustable at meeting stiles of pairs of doors.  Air leakage 
rate of weatherstripping shall not exceed  0.5 cubic feet per minute per 
lineal foot (0.775 L/s per lineal meter) of crack when tested in accordance 
with ASTM E 283 at standard test conditions.

2.2   FABRICATION OF ALUMINUM FRAMES

Frames shall be prepared for glazing with insulating glass units and shall 
have a minimum total average unit thermal resistance of R value 1.92 (0.34 
square meter degree K per W).  Frames shall be fabricated of extruded 
aluminum shapes to contours as shown on the drawings.  Shapes shown are 
representations of design, function, and required profile.  Dimensions 
shown are minimum.  Shapes of equivalent design may be submitted, subject 
to approval of samples.  Minimum metal wall thickness shall be 0.090 inch 
(2.29 mm), except glazing beads, moldings, and trim shall be not less than  
0.050 inch (1.27 mm).  Frames that are to receive glass shall have 
removable snap-on glass stops and glazing beads.  Joints in frame members 
shall be milled to a hairline watertight fit, reinforced, and secured 
mechanically by steel clip arrangement or by screw spline attachment.

2.3   FABRICATION OF ALUMINUM DOORS

2.3.1   Sizes, Clearances, and Edge Treatment

Doors shall be not less than 1-3/4 inches (44.4 mm)thick.  Clearances shall 
be 1/16 inch (1.6 mm) at hinge stiles, 1/8 inch (3 mm) at lock stiles and 
top rails, and 3/16 inch (5 mm) at floors and thresholds.  Single-acting 
doors shall be beveled 1/8 inch (3 mm) at lock and meeting stile edges.  

2.3.1.1   Full-Glazed Stile and Rail Doors

Doors shall have wide stiles and rails as shown, and shall be fabricated 
from extruded aluminum hollow seamless tubes or from a combination of 
open-shaped members interlocked or welded together.  Doors shall be glazed  
Top and bottom rail shall be fastened together by means of welding or by 1
/8 inch (10 mm ) diameter cadmium-plated tensioned steel tie rods.  An 
adjustable mechanism shall be provided in the top rail of narrow stile 
doors to allow for minor clearance adjustments after installation.  
Extruded aluminum snap-in glazing beads shall be provided on interior side 
of doors.  Extruded aluminum theft-proof snap-in glazing beads or fixed 
glazing beads shall be provided on exterior or security side of doors.  
Glazing beads shall have vinyl insert glazing gaskets, designed to receive 
glass of thickness required.  Glass is specified in Section 08810 GLASS AND 
GLAZING.

2.3.1.2 3   EXECUTION

3.1   INSTALLATION OF DOORS, FRAMES, AND ACCESSORIES

3.1.1   Protection of Aluminum

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods.
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3.1.1.1   Paint

Aluminum surfaces to be protected shall be solvent cleaned and given a coat 
of zinc-molybdate primer and one coat of aluminum paint.

3.1.1.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and shall be cemented to the aluminum surface using a cement compatible 
with aluminum.

3.1.2   Installation

Frames and framing members shall be accurately set in position to receive 
doors, transoms, and adjoining sidelights.  Frames shall be plumb, square, 
level, and in alignment, and securely anchored to adjacent construction.  
Metal-to-metal joints between framing members shall be sealed as specified 
in Section 07920 JOINT SEALING.  Doors shall be accurately hung with proper 
clearances, and adjusted to operate properly.  Protective coverings if 
provided shall be removed and the doors and frames shall be thoroughly 
cleaned.

        -- End of Section --
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SECTION 08210

WOOD DOORS
05/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1-A (1993) Architectural Wood Flush Doors 

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Doors shall be of the type, size, and design indicated on the drawings, and 
shall be the standard products of manufacturers regularly engaged in the 
manufacture of wood doors.

1.2.2   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.  The identifying mark or a separate 
certification shall include identification of the standard on which 
construction of the door is based, identity of the manufacturing plant, 
identification of the standard under which preservative treatment, if used, 
was made, and identification of the doors having a Type I glue bond.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-04 Drawings

Wood Doors; FIO.

Drawings indicating the location of each door, elevation of each type of 
door, details of construction, marks to be used to identify the doors, and 
location and extent of hardware blocking.  Drawings shall include catalog 
cuts or descriptive data for doors, weatherstripping, flashing, and 
thresholds to be used.

SD-06 Instructions

Fire Doors; FIO.

Manufacturers preprinted installation and touch-up instructions.

SD-13 Certificates

Fire Rated Doors; FIO.  Adhesives; FIO.

Certificates for oversize fire doors and/or door/frame assemblies stating 
that the doors are identical in design, materials, and construction to a 
door that has been tested and meets the requirements for the class 
indicated.  Certificate stating that adhesives used for proposed doors do 
not contain any formaldehyde.

SD-14 Samples

Factory Coated Natural Finish; FIO.  

Samples of factory applied natural finish.

1.4   STORAGE

Doors shall be stored in fully covered areas and protected from damage and 
from extremes in temperature and humidity.  Doors shall be stored on 
supports to prevent warping or twisting, and to provide ventilation. 
Factory cartons or wrappers shall be kept intact until installation.

1.5   HARDWARE

Hardware, including weatherstripping and thresholds, is specified in 
Section 08700 BUILDERS' HARDWARE.

1.6   GLAZING

Glazing is specified in Section 08810 GLASS AND GLAZING.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   GENERAL FABRICATION REQUIREMENTS

2.1.1   Edge Sealing
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Wood end-grain exposed at edges of doors shall be sealed prior to shipment.

2.1.3   Adhesives

Adhesives shall be in accordance with NWWDA I.S. 1-A, requirements for Type 
II Bond Doors (water-repellent) for interior doors.  Adhesive for doors to 
receive a transparent finish shall be nonstaining.  Adhesives shall contain 
no formaldehydes.  

2.1.4   Prefitting

Doors shall be furnished prefitted or unfitted at the option of the 
Contractor, except plastic laminate clad doors shall be furnished prefit in 
accordance with the standards under which they are produced.

2.2   FLUSH DOORS

Flush doors shall be solid core and shall conform to NWWDA I.S. 1-A, except 
for the one year acclimatization requirement in paragraph T-2, which shall 
not apply.  Wood doors shall be 5-ply construction with faces, stiles, and 
rails bonded to the cores.

2.2.1   Core Construction

2.2.1.1   Solid Cores

Door construction shall be glued wood block core or particle board core 
with vertical and horizontal edges bonded to the core.
 

2.2.2   Face Panels

2.2.2.1   Natural Finished Wood Veneer Doors

Veneer doors to receive natural finish shall be Custom Grade red oak veneer 
in accordance with NWWDA I.S. 1-A.  Vertical stile strips shall be selected 
to provide edges of the same species and/or color as the face veneer.  Door 
finish shall be in accordance with paragraph FINISHING.

2.4   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The specific time interval rating on the labels shall 
be 45 minutes.  Door assemblies shall be in accordance with NFPA 80.  
Listing identification on labels shall be constructed and permanently 
applied by a method which results in their destruction should they be 
removed.  Fire rated doors shall be mineral core 45 minute rating.

2.4.1   Reinforcement Blocking

Fire rated doors shall be provided, as required, with hardware 
reinforcement blocking, and top, bottom, and intermediate rail blocking.  
Lock blocks shall be manufacturer's standard.  Reinforcement blocking shall 
be in compliance with the manufacturer's labeling requirements.  
Reinforcement blocking shall not be of mineral material.

2.4.2   Stile Edges

Composite fire rated doors shall be provided with vertical stile edges that 
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do not contain fire retardant salts.  Vertical stiles shall be of the same 
species and/or color as the face veneer.

2.5   MOULDING AND EDGING

Moulding and edging shall be as shown.  Wood species for transparent 
finished doors shall be compatible with veneer.

2.6   FINISHING

2.6.1   Factory Coated Natural Finish

Doors shall receive factory coated natural finish shall be given a 
transparent finish conforming to AWI-02, Section 1500, Custom Grade, light 
stain, medium rubbed sheen, close grain effect.  Finish shall be AWI 
factory finish system Number TR3 or TR4.  Color of the natural finish shall 
be clear.  Edges of unfitted doors shall be field finished after fitting to 
the frames.

2.6.2 3   EXECUTION

3.1   INSTALLATION OF DOORS

3.1.1   General Use Doors

Doors shall be fit, hung, and trimmed as required.  Door shall have a 
clearance of 1/8 inch (3 mm) at the sides and top and shall have a bottom 
clearance of 1/4 inch (6 mm) over thresholds and 1/2 inch (13 mm) at other 
locations unless otherwise shown.  The lock edge or both edges of doors 
shall be beveled at the rate of 1/8 inch (3 mm)in 2 inches (50 mm).  Cuts 
made on the job shall be sealed immediately after cutting, using a clear 
varnish or sealer.  Bottom of doors shall be undercut to allow clear door 
swing over carpeted areas. Vertical edges of doors which have not been 
rounded or beveled at the factory shall be eased when the doors are 
installed.

3.1.2   Fire Doors

Installation, hardware, and operational characteristics shall conform to 
NFPA 80 and NFPA 101 and shall be in strict conformance with the 
manufacturer's printed instructions.  Properly sized pilot holes shall be 
drilled for screws in door edges.  Factory applied labels shall remain 
intact where installed.  Labeled hinge stile edge and top edge of door 
shall not be trimmed.  Lockstile edge and bottom edge may be trimmed only 
to the extent recommended by the door manufacturer.

        -- End of Section --
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SECTION 08520

ALUMINUM WINDOWS
02/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980) Designation System for Aluminum 
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1993) Voluntary Specifications for 
Aluminum and Poly(Vinyl Chloride) (PVC) 
Prime Windows and Glass Doors

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1990) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 547 (1993) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Cyclic Static Air Pressure Differential 

1.2   WINDOW PERFORMANCE

Aluminum windows shall be designed to meet the following performance 
requirements.  Testing requirements shall be performed by an independent 
testing laboratory or agency.

1.2.1   Structural Performance

Structural test pressures on window units shall be for positive load 
(inward) and negative load (outward) in accordance with ASTM E 330.  After 
testing, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, support arms or actuating mechanisms or any other damage 
which could cause window to be inoperable.  There shall be no permanent 
deformation of any main frame, sash or ventilator member in excess of the 
requirements established by AAMA 101 for the window types and 
classification specified in this section.
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1.2.2   Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 283.

1.2.3   Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 547.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Windows; FIO.

Manufacturer's descriptive data and catalog cut sheets.

SD-04 Drawings

Aluminum Windows; FIO.

Drawings indicating elevations of window, rough-opening dimensions for each 
type and size of window, full-size sections, thicknesses of metal, 
fastenings, methods of installation and anchorage, connections with other 
work, type of wall construction, size and spacing of anchors, method of 
glazing, types and locations of operating hardware, mullion details.

SD-06 Instructions

Aluminum Windows; FIO.

Manufacturer's preprinted installation instructions and cleaning 
instructions.

SD-13 Certificates

Aluminum Windows; FIO.

Certificates stating that the aluminum windows are AAMA certified 
conforming to requirements of this section.  Labels or markings permanently 
affixed to the window will be accepted in lieu of certificates.

1.4   QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the 
type of aluminum windows specified in this section, and shall have a 
minimum of 10 years of documented successful experience.  Manufacturer 
shall have the facilities capable of meeting contract requirements, 
single-source responsibility and warranty.

1.5   DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in 
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accordance with manufacturer's recommendations.  Damaged windows shall be 
replaced with new windows.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash and frame.  
Windows shall conform to AAMA 101.  Windows shall be double-glazed

2.1.2   Fixed Windows

Aluminum fixed windows shall conform to AAMA 101, non-operable frame, 
complete with provisions for glazing in the field.

2.1.3   Horizontal-Sliding Windows

Aluminum horizontal windows shall consist of sliding sash and fixed lite.  
Sash guides shall be nylon wheels.

2.3   ACCESSORIES

2.3.1   Fasteners

Fastening devices shall be window manufacturer's standard design made from 
aluminum, non-magnetic stainless steel, cadmium-plated steel, 
nickel/chrome-plated steel or magnetic stainless steel in compliance with 
AAMA 101.  Self-tapping sheet metal screws will not be acceptable for 
material thicker than 1/16 inch (2 mm).

2.3.2   Window Anchors

Anchoring devices for installing windows shall be made of aluminum, 
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to 
AAMA 101.

2.4   GLASS AND GLAZING

Aluminum windows shall be designed for field glazing and for glass types 
scheduled on drawings and specified in Section 08810 GLASS AND GLAZING.  
Units shall be complete with glass and glazing provisions to meet AAMA 101. 
 Glazing material shall be compatible with aluminum, and shall not require 
painting.

2.5   FINISH

2.5.1   Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating 
conforming to AA DAF-45: Architectural Class I, AA-M10-C22-A44, color 
anodic coating, 0.7 mil (0.02 mm) or thicker. Finish shall be free of 
scratches and other blemishes.

2.5.3   Color
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Color shall be in Medium Bronze.

PART 3   EXECUTION

3.1   INSTALLATION

Aluminum windows shall be installed in accordance with approved shop 
drawings and manufacturer's published instructions.  Aluminum surfaces in 
contact with masonry, concrete, wood and dissimilar metals other than 
stainless steel, zinc, cadmium or small areas of white bronze, shall be 
protected from direct contact using protective materials recommended by 
AAMA 101.  The completed window installation shall be watertight in 
accordance with Section 07920 JOINT SEALING.  Glass and glazing shall be 
installed in accordance with requirements of this section and Section 08810 
GLASS AND GLAZING.

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior 
sides in accordance with window manufacturer's recommendations.  Alkaline 
or abrasive agents shall not be used.  Precautions shall be taken to avoid 
scratching or marring window finish and glass surfaces.

        -- End of Section --
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SECTION 08700

BUILDERS' HARDWARE
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM F 883 (1990) Padlocks

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA-01 (Effective thru Jun 1995) Directory of 
Certified Locks & Latches

BHMA-02 (Effective thru Jul 1995) Directory of 
Certified Door Closers

BHMA-03 (Effective thru Jul 1996) Directory of 
Certified Exit Devices

BHMA ANSI/BHMA A156.1 (1988) Butts and Hinges

BHMA ANSI/BHMA A156.2 (1989) Bored and Preassembled Locks and 
Latches

BHMA ANSI/BHMA A156.3 (1994) Exit Devices

BHMA ANSI/BHMA A156.4 (1992) Door Controls - Closers

BHMA ANSI/BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA ANSI/BHMA A156.6 (1994) Architectural Door Trim

BHMA ANSI/BHMA A156.7 (1988) Template Hinge Dimensions

BHMA ANSI/BHMA A156.8 (1994) Door Controls - Overhead Stops and 
Holders

BHMA ANSI/BHMA A156.13 (1994) Mortise Locks & Latches

BHMA ANSI/BHMA A156.16 (1989) Auxiliary Hardware
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BHMA ANSI/BHMA A156.18 (1993) Materials and Finishes

BHMA ANSI/BHMA A156.20 (1989) Strap and Tee Hinges and Hasps

BHMA ANSI/BHMA A156.21 (1989) Thresholds

DOOR AND HARDWARE INSTITUTE (DHI)

DHI-03 (1989) Keying Systems and Nomenclature

DHI-04 (1976) Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames

DHI-05 (1990) Recommended Locations for 
Architectural Hardware for Standard Steel 
Doors and Frames

DHI-A115.IG (1994) Installation Guide for Doors and 
Hardware

DHI A115-W (Varies) Wood Door Hardware Standards 
(Incl All5-W1 thru A115-W9)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Hardware and Accessories; FIO.

Manufacturer's descriptive data, technical literature, catalog cuts, and 
installation instructions.  Spare parts data for locksets, exit devices, 
closers, electric locks, electric strikes, electro-magnetic closer holder 
release devices, and electric exit devices, after approval of the detail 
drawings, and not later than 1 month prior to the date of beneficial 
occupancy.  The data shall include a complete list of parts and supplies, 
with current unit prices and source of supply.

SD-04 Drawings

Hardware Devices; FIO.

Detail drawings for hardware devices for computerized keying systems, 
magnetic cards, keyless push button access control systems, and other 
electrical hardware devices showing complete wiring and schematic diagrams 
and other details required to demonstrate proper function of units.

SD-07 Schedules
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Hardware Schedule; FIO.

Hardware schedule listing all items to be furnished.  The schedule shall 
include for each item:  the quantities; manufacturer's name and catalog 
numbers; the ANSI number specified, sizes; detail information or catalog 
cuts; finishes; door and frame size and materials; location and hardware 
set identification cross-references to drawings; corresponding reference 
standard type number or function number from manufacturer's catalog if not 
covered by ANSI or BHMA; and list of abbreviations and template numbers.

Keying Schedule; GA.

Keying schedule developed in accordance with DHI-03, after the keying 
meeting with the user.

SD-13 Certificates

Hardware and Accessories; FIO.

The hardware manufacturer's certificates of compliance stating that the 
supplied material or hardware item meets specified requirements.  Each 
certificate shall be signed by an official authorized to certify in behalf 
of the product manufacturer and shall identify quantity and date or dates 
of shipment or delivery to which the certificates apply.  A statement that 
the proposed hardware items appear in BHMA-01, BHMA-02 and BHMA-03 
directories of certified products may be submitted in lieu of certificates.

1.3   PREDELIVERY CONFERENCE

Upon approval of the Hardware Schedule, the construction Contractor shall 
arrange a conference with the hardware supplier, Contracting Officer and 
the using agency to determine keying system requirements.  Location of the 
key control storage system, set-up and key identification labeling will 
also be determined.

1.4   DELIVERY, STORAGE, AND HANDLING

Hardware shall be delivered to the project site in the manufacturer's 
original packages.  Each article of hardware shall be individually packaged 
in the manufacturer's standard commercial carton or container, and shall be 
properly marked or labeled to be readily identifiable with the approved 
hardware schedule.  Each change key shall be tagged or otherwise identified 
with the door for which its cylinder is intended.  Where double cylinder 
functions are used or where it is not obvious which is the key side of a 
door, appropriate instructions shall be included with the lock and on the 
hardware schedule.  Manufacturer's printed installation instructions, 
fasteners, and special tools shall be included in each package.

1.5   SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique wrenches, 
and dogging keys, shall be provided as required to adjust hardware items.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.
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1.7   OPERATION AND MAINTENANCE MANUALS

Six complete copies of maintenance instructions listing routine maintenance 
procedures, possible breakdowns and repairs, and troubleshooting guides 
shall be provided.

PART 2   PRODUCTS

2.1   GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the 
HARDWARE SETS listing at the end of this section.  Hardware set numbers 
correspond to the set numbers shown on the drawings.

2.2   TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames 
shall be coordinated between hardware manufacturer and door or frame 
manufacturer by use of templates and other information to establish 
location, reinforcement required, size of holes, and similar details. 
Templates of hinges shall conform to BHMA ANSI/BHMA A156.7.

2.3   HINGES

Hinges shall conform to BHMA ANSI/BHMA A156.1.  Hinges used on metal doors 
and frames shall also conform to BHMA ANSI/BHMA A156.7.  Except as 
otherwise specified, hinge sizes shall conform to the hinge manufacturer's 
printed recommendations.

2.3.1   Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made 
nonremovable by means such as a set screw in the barrel, or safety stud, 
when the door is in the closed position.

2.3.2   Contractor's Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing 
hinges, except where prohibited for fire doors by the requirements of NFPA 
80.

2.4   LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks shall be 
the products of a single manufacturer.  Lock fronts for double-acting doors 
shall be rounded.  Strikes for wood frames and pairs of wood doors shall be 
furnished with wrought boxes.

2.4.1   Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform 
to BHMA ANSI/BHMA A156.13, operational Grade 1.  Mortise type locks and 
latches for doors 1-3/4 inches (44 mm) thick and over shall have adjustable 
bevel fronts or otherwise conform to the shape of the door.  Mortise locks 
shall have armored fronts.

2.4.3   Auxiliary Locks and Associated Products

Mortise dead locks, dead latches, and dead bolts shall conform to BHMA 
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ANSI/BHMA A156.5.  Strike boxes shall be furnished with dead bolt and latch 
strikes for Grade 1.  

2.4.4   Lock Cylinders (Mortise, Rim and Bored)

Lock cylinders shall comply with BHMA ANSI/BHMA A156.5.  Lock cylinder 
shall have not less than seven pins.  Cylinders shall have key removable 
type cores.  A grand master keying system shall be provided. An extension 
of the existing base keying system shall be provided.  Construction 
interchangeable cores shall be provided. Disassembly of knob or lockset 
shall not be required to remove core from lockset. All locksets, lockable 
exit devices, and padlocks shall accept same interchangeable cores.

2.4.6   Padlocks

Padlocks shall conform to ASTM F 883.  Straps, tee hinges, and hasps shall 
conform to BHMA ANSI/BHMA A156.20.

2.4.8   Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of 
commercial plain design.  In addition to meeting the test requirement of 
BHMA ANSI/BHMA A156.2 or BHMA ANSI/BHMA A156.13, lever handles, roses, and 
escutcheons shall be 0.050 inch (1.27 mm) thick, if unreinforced.  If 
reinforced, the outer shell shall be 0.035 inch (0.89 mm) thick and the 
combined thickness shall be 0.070 inch (1.78 mm) except that shanks shall 
be 0.060 inch (1.52 mm) thick. Lever handles shall be of plain design with 
ends returned to no more than 1/2 inch (10 mm) from the door face.

2.5   EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA ANSI/BHMA 
A156.3, Grade 1.

2.5.1   Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with 
straight, beveled, or smoothly rounded sides, corners, and edges. 
Adjustable strikes shall be provided for rim type devices. Touch bars shall 
be provided in lieu of conventional crossbars and arms.  Escutcheons shall 
be provided not less than 7 by 2-1/4 inches (175 by 55 mm).  Escutcheons 
shall be cut to suit cylinders and operating trim.

2.5.2   Door Coordinator

Door coordinator with carry bar shall be Type 21 and shall be provided for 
each pair of doors equipped with an overlapping astragal and others as 
specified.  The coordinator may be mechanically operated and shall be 
capable of holding the active door of a pair open until the inactive door 
has preceded it in the closing cycle.  When used as fire exit hardware, the 
coordinator and carry bar shall be listed or labeled by a nationally 
recognized independent testing laboratory.

2.5.3   Removable Mullions

Removable mullions shall be Type 22 of the box type and shall be used only 
with those exit devices for which the mullions were manufactured.  Mullions 
shall be furnished with mullion stabilizers of the same manufacturer.
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2.5.4   Automatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHMA ANSI/BHMA 
A156.3, and shall be installed at the top and bottom of the inactive leaf 
of pairs of fire rated doors where specified in the hardware sets.  Flush 
bolts shall be mortised in the strike edge of the door.

2.6  2.7  KEYING

Locks shall be keyed in sets or subsets as scheduled.   Change keys for 
locks shall be stamped with change number and the inscription "U.S. 
Property - Do Not Duplicate."  Keys shall be supplied as follows:

Locks:                     3 change keys each lock.
Master keyed sets:         6 keys each set. (Keying Zone)
Grand master keys:         6 total.
Control keys:              3 total.
Construction keys:         6 total.
Blank keys:                50 total.

The keys shall be furnished to the Contracting Officer arranged in a 
container for key control system storage in sets or subsets as scheduled.

2.8   DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA ANSI/BHMA A156.4, Grade 1.  
Closing devices shall be products of one manufacturer for each type 
specified.  The opening resistance of closing devices shall not exceed 15 
1bf (67 N) applied at the latch stile or exceed 5 1bf (22 N) where low 
opening resistance is scheduled.

2.8.1   Surface Type Closers

Surface type closers shall be Grade 1, Series C02000 Full Cover with 
options PT-4H, Size 1 or 2 through Size 6, and PT-4F with delay action 
closing. Except as otherwise specified, sizes shall conform to the 
manufacturer's published recommendations.   Closers for doors close to a 
wall shall be of narrow projection so as not to strike the wall at the 
90-degree open position.

2.9   DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead holders shall conform to BHMA ANSI/BHMA A156.8.

2.10   2.11 DOOR TRIM

Architectural door trim shall conform to BHMA ANSI/BHMA A156.6.

2.11.1   Door Protection Plates

2.11.1.1   Armor Plates

Armor plates shall be Type J101 stainless steel, 36 inches (900 mm) in 
height, and 2 inches (50 mm) less in width than the width of the door for 
single doors and 1 inch (25 mm) less for pairs of doors.  Edges of metal 
plates shall be beveled. 

2.11.1.2   Kick Plates
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Kick plates shall be Type J102 stainless steel.  Width of plates shall be 2 
inches (50 mm) less than door width for single doors and 1 inch (25 mm) 
less for pairs of doors.  Height shall be  12 inches (300 mm). 

2.11.1.3   Mop Plates

Mop plates shall be Type [J103 stainless steel.  Width of plates shall be 2 
inches (50 mm) less than door width for single doors and 1 inch (25 mm) 
less for pairs of doors.  The height shall be 4 inches (100 mm). Edges of 
metal plates shall be beveled.

2.11.2   Push Plates

2.11.2.1   Flat Plates

Flat plates shall be Type J301 0.50 inch (1.27 mm) thick stainless steel 
Edges of metal plates shall be beveled.

2.11.3   Door Pulls and Push/Pull Units

2.11.4   Push and Pull Bars

Push and pull bars shall be Category J500,stainless steel.  Edges of 
mounting plates shall be beveled.

2.12   AUXILIARY HARDWARE

Auxiliary hardware, consisting of flush bolt, door holders, door stops, and 
roller latches, shall conform to BHMA ANSI/BHMA A156.16.  Lever extension 
flush bolts shall be Type L14081. Dust-proof strikes shall be Type L04011 
for doors that are not fire rated.  Dust-proof strikes shall be Type L04021 
for fire rated doors.

2.13   MISCELLANEOUS

2.13.2   Metal Thresholds

Thresholds shall conform to BHMA ANSI/BHMA A156.21.  Thresholds for 
exterior doors shall be extruded aluminum of the type indicated and shall 
provide proper clearance and an effective seal with specified weather 
stripping.  Thresholds for use with floor closers shall conform to BHMA 
ANSI/BHMA A156.4. Where required, thresholds shall be modified to receive 
projecting bolts of flush bolts. Thresholds for doors accessible to the 
handicapped shall be beveled with slopes not exceeding 1:2 and with heights 
not exceeding 1/2 inch (13 mm). Air leakage rate of weatherstripping shall 
not exceed  0.5 cubic feet per minute per lineal foot (0.775 liters per 
second per lineal meter) of crack when tested in accordance with ASTM E 283 
at standard test conditions.

2.13.3   Rain Drips

Extruded aluminum, not less than 0.07 inch (1.78 mm) thick, bronze 
anodized.  Door sill rain drips shall be 1-1/2 inches to 1-3/4 inches (38 
mm to 44 mm) high by 5/8 inch (16 mm) projection.  Overhead rain drips 
shall be approximately 1-1/2 inches (38 mm) high by 2-1/2 inches (63 mm) 
projection and shall extend 2 inches (50 mm) on either side of the door 
opening width.

2.13.4   Aluminum Housed Type Weatherseals
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Weatherseals of the type indicated shall consist of extruded aluminum 
retainers not less than 0.07 inch (1.78 mm) wall thickness with vinyl, 
neoprene, silicone rubber, polyurethane or vinyl brush inserts.  Aluminum 
shall be bronze anodized.  Weatherseal material shall be of an 
industrial/commercial grade.  Seals shall remain functional through all 
weather and temperature conditions.  Air leakage rate of weatherstripping 
shall not exceed 0.5 cubic feet per minute per lineal foot (0.775 liters 
per second per lineal meter) of crack when tested in accordance with ASTM E 
283 at standard test conditions.

2.13.5   Key Control Storage System

Key control storage system shall conform to BHMA ANSI/BHMA A156.5,Surface 
mounted metal enclosure capacity 150, and shall be properly labeled for key 
identification.  Set up, identification labeling and location of the key 
control storage shall be as directed at the Predelivery Conference.

2.11.5   Key Lock Box

Key Lock box shall be 7"W x 7"H x 5"D surface mounted. Finish shall be 
weather resistant TGIC polyester powder coat. Color shall be Dark Bronze. 
Locate per instruction of Contracting Officer. Provide alarm tamper switch 
tied into the Building Security System.

2.14   FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied 
with each article of hardware.  Machine screws and expansion shields shall 
be used for attaching hardware to concrete or masonry.  Fastenings exposed 
to the weather in the finished work shall be of brass, bronze, or stainless 
steel.  Sex bolts, through bolts, or machine screws and grommet nuts, where 
used on reverse-bevel exterior doors equipped with half-surface or 
full-surface hinges, shall employ one-way screws or other approved 
tamperproof screws.

2.15   FINISHES

Unless otherwise specified, finishes shall be conforming 630 satin 
stainless steel BHMA ANSI/BHMA A156.18.  Where painting of primed surfaces 
is required, painting is specified in Section 09900 PAINTING, GENERAL.

2.16   HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80and 
NFPA 101.

PART 3   EXECUTION

3.1   APPLICATION

Hardware shall be located in accordance with DHI-04 and DHI-05, except that 
deadlocks shall be mounted 48 inches (1220 mm) above finish floor.  When 
approved, slight variations in locations or dimensions will be permitted.  
Application shall be in accordance with DHI-A115.IG or DHI A115-W.  Door 
control devices for exterior doors such as closers and holders, shall be 
attached to doors with thru bolts and nuts or sex bolts.  Alternate 
fastening methods may be approved by the Contracting Officer when 
manufacturers' documentation is submitted to verify that the fastening 
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devices and door reinforcements are adequate to resist wind induced 
stresses.  

3.1.1   Hardware for Fire Doors 

Hardware for fire doors shall be installed in accordance with the 
requirements of NFPA 80.  Exit devices installed on fire doors shall have a 
visible label bearing the marking "Fire Exit Hardware".  Other hardware 
installed on fire doors, such as locksets, closers, and hinges shall have a 
visible label or stamp indicating that the hardware items have been 
approved by an approved testing agency for installation on fire-rated 
doors. 

3.1.2   Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the 
templates and printed instructions supplied by the manufacturer of the 
devices.  Insofar as practicable, doors opening to or from halls and 
corridors shall have the closer mounted on the room side of the door.

3.1.3   Key Control Storage Systems

Key control storage system shall be installed where directed.

3.1.4   Kick Plates and Mop Plates

Kick plates shall be installed on the push side of single-acting doors and 
on both sides of double-acting doors.  Mop plates shall be installed on the 
pull side of the single acting doors.

3.1.5   Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the 
inactive leaf of pairs of doors.  The bottom bolt shall operate into a 
dust-proof floor strike or threshold.

3.1.6   Thresholds

Thresholds shall be secured with a minimum of three fasteners per single 
door width and six fasteners per double door width with a maximum spacing 
of 12 inches (300 mm).  Exterior thresholds shall be installed in a bed of 
sealant with expansion anchors and stainless steel screws, except that 
bronze or anodized bronze thresholds shall be installed with expansion 
anchors with brass screws.  Minimum screw size shall be No. 10 length, 
dependent on job conditions, with a minimum of  3/4 inchthread engagement 
into the floor or anchoring device used.

3.1.7   Rain Drips

Door sill rain drips shall align with the bottom edge of the door.  
Overhead rain drips shall align with bottom edge of door frame rabbet. 
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.8   Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened 
in place with color matched metal screws after door and frames have been 
finish painted.  Screw spacing shall be as recommended by manufacturer.
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3.2   OPERATIONAL TESTS

Prior to acceptance of any electrical hardware system, an operational test 
shall be performed to determine if devices are operating as intended by the 
specifications.  Wiring shall be tested for correct voltage, current 
carrying capacity, and proper grounding.  Stray voltages in lock wiring 
shall be eliminated to prevent locking devices from releasing in critical 
situations.

3.3   HARDWARE SETS

3.3.1       EXTERIOR DOORS

HW-1      Doors   1073B and 1104B
                  Aluminum doors and frames, each pair to have:

                  3 pair hinges      A411
                  2 exit devices     Type 1, Figure 2, Function 10
                  1 mullion          Type 22
                  2 closers          C02071 with hold open xPT4xPT4H
                  1 threshold        J36193
                  1 set weatherstripping

HW-2      Doors   1028B, 1055B and 1076B
                  Aluminum doors and frames, each pair to have:

                  3 pair hinges      A5111
                  2 exit devices     Type 1, Figure 2, Function 10
                  1 mullion          Type 22
                  2 closers          C02031 xPT4FxPT4H
                  1 threshold        J36193
                  1 set weatherstripping
                  2 stop/ hold-open  L51371
  
HW-3      Door    1071B     
                  Aluminum door and frame to have:

                  1 1/2 pair hinge   A5111
                  1 exit device      Type 1, Figure 2, Function 10
                  1 closer           C02031 x PT4FxPT4H

                    1 threshold        J36193
                    1 set weatherstripping
                    1 stop/hold-open   L51371

  HW-4      Doors   1099B, 1101 and 1057B
                    Hollow metal doors and frames, each to have:

                    1 1/2 pair hinges  A5111
                    1 exit device      Type 1, Figure 2, Function 10 
                                       (1057B Function 01)
                    1 closer           C02031 x PT4FxPT4H
                    1 threshold        J36193
                    1 set weatherstripping
                    1 stop/hold-open   L51341
                    1 kickplate        J102 x 630 x B3E    

  HW-5      Doors   1030 and 1075B
                    Hollow metal doors and frames, each to have:
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                    3 pair hinges      A5111
                    2 overhead holders C0851
                    1 lockset          F07
                    1 threshold        J36193
                    2 armour plates    J101
                    1 set automatic
                      latching two 
                      point bolts      Type 25
                    1 metal astragal   (inactive leaf)
                    1 rain drip        (mount overhead on frame)
                    1 set weatherstripping

  HW-6      Gate    (Mechanical Yard)
                    Woodgate to have:

                    6 tee hinges       A82211 x 12 inches
                    1 saftey hasp      A83251 x 6 inches with latching post
                    1 ground bolt      1/2" dia x 24" with 2 guides
                                       (Bend top inches 90 degrees and provide
                                       pipe strike in concrete for inactive 
                                       leaf).

3.3.2   INTERIOR DOORS

  HW-101     Doors  1028A, 1076A, 1055A, and 1104A
                    Aluminum doors and aluminum frames, each to have:

                    3 pair hinges      A5111
                    2 closers          C02041 x PT4F x PT4H
                    2 door pulls       J402
                    2 push bars        J501
                    1 set weatherstripping   (jambs, head and meeting site)  
                    1 threshold        J32130
                    2 stop/hold-open   L51371

  HW-102     Door   1071A
                    Aluminum door and frame to have:

                    1 1/2 pair hinges  A5111
                    1 closer           C02041 x PT4F x PT4H
                    1 door pull        J402
                    1 push bar         J501
                    1 set weatherstripping
                    1 threshold        J32130
                    1 stop/hold-open   L51371

  HW-103     Door   1025B                        
                    Aluminum door in aluminum frame, each to have:
 
                    1 1/2 pair hinges  A5111
                    1 closer           C02041 x PT4F x PT4H
                    1 deadlock         F17
                    1 door pull        J402
                    1 push bar         J501 
                    1 wall bumper      L02101

  HW-104     Door   1052
                    Aluminum door in aluminum frame to have:
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                    1 1/2 pair hinges  A5111
                    1 exit device      Type 1, Figure 2, Function 10
                    1 closer           C02041 x PT4F x PT4H

  HW-105     Doors  1002, 1022, 1026, 1029, 1036, 1057, 1059, 1065A, 1074,
                    1084, 1089, 1090 and 1103
                    Wood door in hollow metal frame, each to have:

                    1 1/2 pair hinges  A5133
                    1 lockset          F07
                    1 wall bumper      L02101 (except 1029, 1065A, 1065B)

  HW-106     Doors  1062, 1097 and 1098
                    Wood door in hollow metal frame, each to have:

                    3 pair hinges      A5133
                    1 lockset          F07
                    2 lever ext.
                      flush bolt       L04081

  HW-107     Doors  1003, 1083A, 1083B, 1087 and 1088
                    Wood doors in hollow metal frames, each to have:

                    1 1/2 pair hinges  A5112
                    1 closer           C02011 x PT4F x PT4H
                    1 deadlock         F18
                    1 kickplate        J102 x 630 x B3E
                    1 wall bumper      L02101
                    1 push plate       J302 x 630
                    1 door pull        J402 x 630

  HW-108     Doors  1004, 1005, 1006, 1007, 1009, 1010, 1011, 1016, 1018,
                    1019, 1024, 1034, 1035, 1037, 1039, 1041, 1047, 1048, 
                    1049, 1050,1056, 1063, 1068, 1069A, 1069B, 1078, 1079,  
                    1081, 1091, 1092,1093, 1094, 1095 and 1105
                    Wood doors in hollow metal frames, each to have:

                    1 1/2 pair hinges  A5112
                    1 lockset          F05
                    1 wall bumper      L02101

  HW-109     Doors  1008, 1015A, 1015B, 1020, 1025A, 1027A, 1027B, 1044,
                    1045,1053A, 1053B, 1060, 1061, 1066, 1067, 1072, 
                    1073A, 1077, 1080,1082A, 1082B, 1086B, 1086C 
                    and 1096
                    Wood doors in hollow metal frames, each to have:
  
                    1 1/2 pair hinges  A5112
                    1 closer           C02011 x PT4F x PT4H
                    1 wall bumper      L02101
                    1 lockset          F05
                    1 kickplate        J102 x 630 x B3E

  HW-110     Doors  1012, 1013, 1031 and 1032
                    Wood doors in hollow metal frames, each to have:

                    1 1/2 pair hinges  A5112
                    1 closer           C02011 x PT4F x PT4H
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                    1 lockset          F19
                    1 dead bolt        F18
                    1 wall bumper      L02101
                    1 kickplate        J102 x 630 x B3E

  HW-111     Door   1075A
                    Hollow metal door in hollow metal frame, pair to have:

                    3 pair hinges      A5111
                    2 closers          C01011
                    2 push plates      J302 x 630
                    2 armor plates     J101 x 630
                    2 door pulls       J407 x 630

  HW-112     Door   1086A
                    Pair wood door in hollow metal frame, to have:

                    3 pair hinges      A5111
                    2 exit devices     Type 1, Figure 2, Function 08
                    1 mullion          Type 22
                    2 closers          C02031 x PT4 x PT4H
                    2 kickplates       J102

  HW-114     Door   1099A
                    Pair Wood doors in hollow metal frame, to have:

                    3 pair hinges      A5112
                    2 closers          C02031 x PT4F xd PT4H
                    1 lockset          F05
                    1 automatic bolt   Type 25
                    1 coordinator      Type 21
                    2 kickplates       J102

HW-114    Door    1058
                  Wood Dutch Door in hollow metal frame, to have:

                  2 pair hinges      A5111
                  1 lockset          F05
                  1 dutch door bolt  L04151
                  1 wall bumpers     L02101
 

Other items of hardware required for the proper operation of doors shall be 
provided.

        -- End of Section --
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SECTION 08810

GLASS AND GLAZING
05/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Performance 
Specifications and Methods of Test for 
Safety Glazing Materials Used in Buildings 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1036 (1991) Flat Glass

ASTM C 1048 (1992) Heat-Treated Flat Glass - Kind HS, 
Kind FT Coated and Uncoated Glass

ASTM D 395 (1989; R 1994) Rubber Property - 
Compression Set

ASTM E 119 (1995a) Fire Tests of Building 
Construction and Materials

ASTM E 773 (1988) Seal Durability of Sealed 
Insulating Glass Units

ASTM E 774 (1992) Sealed Insulating Glass Units

ASTM E 1300 (1994) Determining the Minimum Thickness 
and Type of Glass Required to Resist a 
Specified Load 

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA-01 (1997) Glazing Manual

GANA-04 (1995) Engineering Standards Manual 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
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submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Glass; FIO.  Glazing Accessories; FIO.

Manufacturer's descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning instructions.

SD-04 Drawings

Glazing Materials and Accessories; FIO.

Drawings showing complete details of the proposed setting methods, mullion 
details, edge blocking, size of openings, frame details, materials, and 
types and thickness of glass.

SD-13 Certificates

Glass; FIO.

Certificates stating that the glass meets the specified requirements.  
Labels or manufacturers marking affixed to the glass will be accepted in 
lieu of certificates.

SD-14 Samples

Glass; FIO.

Two 8 x 10 inch (203 x 254 mm) samples of each of the following: tinted 
glass and insulating glass units.

1.3   SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight 
to withstand thermal movement and wind loading without glass breakage, 
gasket failure, deterioration of glazing accessories, and defects in the 
work.  Glazed panels shall comply with the safety standards, as indicated 
in accordance with ANSI Z97.1.  Glazed panels shall comply with indicated 
wind/snow loading in accordance with ASTM E 1300. 

1.4   DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer's 
unopened containers.  Glass shall be stored indoors in a safe, well 
ventilated dry location in accordance with manufacturer's instructions, and 
shall not be unpacked until needed for installation.  Glass shall not be 
stored on site over 1 month.

1.5   PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above 40 
degrees F (5 degrees C) and rising, unless procedures recommended by glass 
manufacturer and approved by Contracting Officer are made to warm the glass 
and rabbet surfaces.  Ventilation shall be provided to prevent condensation 
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of moisture on glazing work during installation.  Glazing work shall not be 
performed during damp or raining weather.

1.6   WARRANTY

1.6.1   Insulating Glass

Manufacturer shall warrant the insulating glass to be free of fogging or 
film formation on the internal glass surfaces caused by failure of the 
hermetic seal for a period of 10 years from Date of Substantial Completion. 
 Warranty shall be signed by manufacturer.

1.6.2   Monolithic Opacified Spandrel

  Manufacturer shall warrant the opacifier film onthe spandrel to be free of 
   peeling for a period of five years after Date of Substantial Completion. 
     Warranty shall be signed by manufacturer. 

1.6.3 2   PRODUCTS

2.1   FLOAT GLASS

2.1.1    Annealed Glass

Annealed glass shall be Type I transparent flat type, Class 1 - clear 
tinted, Quality q3 - glazing select, conforming to ASTM C 1036. 

2.3   INSULATING GLASS

Insulating glass shall be Class A preassembled units of dual-seal 
construction consisting of lites of glass separated by an aluminum, steel, 
or stainless steel, spacer and dehydrated space conforming to ASTM E 773 
and ASTM E 774.  Spacer shall be roll-formed, with bent or tightly welded 
or keyed and sealed joints to completely seal the spacer periphery and 
eliminate moisture and hydrocarbon vapor transmission into airspace through 
the corners.  Primary seal shall be compressed polyisobutylene and the 
secondary seal shall be a specially formulated silicone.  Glass types shall 
be as follows:

2.3.2   Low-E Insulating Glass

Interior and exterior glass panes for Low-E insulating units shall be Type 
I annealed flat glass or fully tempered (specified below), Class 2-tinted 
with anti-reflective low-emissivity coating on No. 2 surface (inside 
surface of exterior pane), Quality q3 - glazing select, conforming to ASTM 
C 1036.  Glass performance shall beR-Value/Winter Nighttime 2.867 , shading 
coefficient 0.52.  Color shall be bronze.

2.5   HEAT-TREATED GLASS

Heat-treated glass shall conform to the following requirements.

2.5.1   Tempered Glass

Tempered glass shall be kind FT fully tempered transparent flat type, Class 
1-clear or 2-tinteds as indicated, Condition A uncoated surface, Quality q3 
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- glazing select, 0.52 percent shading coefficient conforming to ASTM C 1048
 and GANA-04.  Color shall be bronze.

2.7    SPANDREL GLASS

2.7.1   Ceramic-Opacified Spandrel Glass

Ceramic-opacified spandrel glass shall be kind HS heat-strengthened 
transparent flat type, Condition B, coated with a colored ceramic material 
on No. 2 surface, Quality q3 - glazing select, conforming to ASTM C 1048.  
Color shall be bronze.

2.8   FIRE/SAFETY RATED GLASS

Fire/safety rated glass shall be laminated Type I transparent flat type, 
Class 1-clear.  Glass shall have a 45 minute rating when tested in 
accordance with ASTM E 119.  Glass shall be permanently labeled with 
appropriate markings.

2.9   MIRRORS

2.9.1   Glass Mirrors

Glass for mirrors shall be Type I transparent flat type, Class 1-clear, 
Glazing Quality q1 1/4 inch (6 mm) thick conforming to ASTM C 1036.  Glass 
color shall be clear.  Glass shall be coated on one surface with silver 
coating, copper protective coating, and mirror backing paint.  Silver 
coating shall be highly adhesive pure silver coating of a thickness which 
shall provide reflectivity of 83 percent or more of incident light when 
viewed through 1/4 inch (6 mm) thick glass, and shall be free of pinholes 
or other defects.  Copper protective coating shall be pure bright 
reflective copper, homogeneous without sludge, pinholes or other defects, 
and shall be of proper thickness to prevent "adhesion pull" by mirror 
backing paint.  Mirror backing paint shall consist of two coats of special 
scratch and abrasion-resistant paint , and shall be baked in uniform 
thickness to provide a protection for silver and copper coatings which will 
permit normal cutting and edge fabrication.

2.9.3   Mirror Accessories

2.9.3.1   Mastic

Mastic for setting mirrors shall be a polymer type mirror mastic resistant 
to water, shock, cracking, vibration and thermal expansion.  Mastic shall 
be compatible with mirror backing paint, and shall be approved by mirror 
manufacturer.

2.9.3.2   Mirror Frames

Mirrors shall be provided with mirror frames (J-mold channels) fabricated 
of one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin 
finish and concealed fasteners which will keep mirrors snug to wall.  
Frames shall be 1-1/4 x 1/4 x 1/4 inch (32 x 6 x 6 mm) continuous at top 
and bottom of mirrors.  Concealed fasteners of type to suit wall 
construction material shall be provided with mirror frames.
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2.9.3.3   Mirror Clips

Concealed fasteners of type to suit wall construction material shall be 
provided with clips.

2.11   GLAZING ACCESSORIES

2.11.1   Preformed Tape

Preformed tape shall be elastomeric rubber extruded into a ribbon of a 
width and thickness suitable for specific application.  Tape shall be of 
type which will remain resilient, have excellent adhesion, and be 
chemically compatible to glass, metal, or wood.

2.11.2   Sealant

Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade 
NS, Class 12.5, Use G, of type chemically compatible with setting blocks, 
preformed sealing tape and sealants used in manufacturing insulating glass. 
 Color of sealant shall be as selected

2.11.5   Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D 
395, Method B, Shore A durometer between 70 and 90.  Edge blocking shall be 
Shore A durometer of 50 (+ or - 5).  Silicone setting blocks shall be 
required when blocks are in contact with silicone sealant.  Profiles, 
lengths and locations shall be as required and recommended in writing by 
glass manufacturer.

PART 3   EXECUTION

3.1   PREPARATION

Openings and framing systems scheduled to receive glass shall be examined 
for compliance with approved shop drawings, GANA-01 and glass 
manufacturer's recommendations including size, squareness, offsets at 
corners, presence and function of weep system, face and edge clearance 
requirements and effective sealing between joints of glass-framing members. 
Detrimental materials shall be removed from glazing rabbet and glass 
surfaces and wiped dry with solvent.  Glazing surfaces shall be dry and 
free of frost.

3.2   INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop 
drawings, GANA-01, glass manufacturer's instructions and warranty 
requirements.  Glass shall be installed with factory labels intact and 
removed only when instructed.  Wired glass and fire/safety rated glass 
shall be installed in accordance with NFPA 80.  Edges and corners shall not 
be ground, nipped or cut after leaving factory.  Springing, forcing or 
twisting of units during installation will not be permitted.

3.3   CLEANING
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Upon completion of project, outside surfaces of glass shall be washed clean 
and the inside surfaces of glass shall be washed and polished in accordance 
with glass manufacturer's recommendations.

3.4   PROTECTION

Glass work shall be protected immediately after installation.  Glazed 
openings shall be identified with suitable warning tapes, cloth or paper 
flags, attached with non-staining adhesives.  Reflective glass shall be 
protected with a protective material to eliminate any contamination of the 
reflective coating.  Protective material shall be placed far enough away 
from the coated glass to allow air to circulate to reduce heat buildup and 
moisture accumulation on the glass.  Glass units which are broken, chipped, 
cracked, abraded, or otherwise damaged during construction activities shall 
be removed and replaced with new units.

        -- End of Section --
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SECTION 09250

GYPSUM WALLBOARD
06/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 580 (1995a) Stainless and Heat Resisting Steel 
Wire

ASTM A 853 (1993) Steel Wire, Carbon, for General Use

ASTM B 164 (1993) Nickel-Copper Alloy Rod, Bar, and 
Wire

ASTM C 36 (1995) Gypsum Wallboard

ASTM C 475 (1994) Joint Compound and Joint Tape for 
Finishing Gypsum Board

ASTM C 557 (1993a) Adhesive for Fastening Gypsum 
Wallboard to Wood Framing

                      
ASTM C 645 (1995) Non-Load (Axial) Bearing Steel 

Studs, Runners (Track), and Rigid Furring 
Channels for Screw Application of Gypsum 
Board

ASTM C 754 (1996) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Board

ASTM C 840 (1996) Application and Finishing of Gypsum 
Board

ASTM C 955            (1995) Load Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), Bracing of 
Gypsum Board and Metal Plaster Bases

ASTM C 1002 (199a) Steel Drill Screens for the 
appliation of Gypsum Board or Metal 
Plaster bases

ASTM C 1047 (1994) Accessories for Gypsum Wallboard 
and Gypsum Veneer Base

GYPSUM ASSOCIATION (GA)
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GA 216 (1996) Application and Finishing of Gypsum 
Board

GA 600 (1994) Fire Resistance Design Manual

UNDERWRITERS LABORATORIES (UL)

UL-05 (1997) Fire Resistance Directory 

1.2   SYSTEM DESCRIPTION

1.2.1   Fire-Rated Construction

Joints of fire-rated gypsum board enclosures shall be closed and sealed in 
accordance with UL test requirements or GA requirements, and as required to 
meet pressurization requirements.  Penetrations through rated partitions 
and ceilings shall be sealed tight in accordance with tested systems.  Fire 
ratings shall be as indicated.

1.2.2   Pressurized Enclosures

Pressurized fire-rated gypsum board enclosures shall allow the mechanical 
and electrical life-safety systems to operate in accordance with the design 
intent.  Air pressure within elevator shaft shall be 7.5 psf.  Air pressure 
within stair shaft shall be 5.0 psf. Maximum mid-span deflection shall be 
L/360.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Steel Framing; FIO.  Control Joints; FIO.  Fire-Resistant Assemblies; FIO.

Drawings and installation details for ceiling framing, furring, special 
wall framing, and framed openings in walls and ceilings.

SD-13 Certificates

Gypsum Wallboard; FIO.  Water-Resistant Gypsum Board; FIO.  Steel Framing; 
FIO.  Fire-Rated Gypsum Board;FIO.

Certificates stating that the steel framing and gypsum wallboard meet the 
specified requirements.

SD-14 Samples

1.4   QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material 
specified and shall have a minimum of 10 years of documented successful 
experience.  Installer shall specialize in the type of gypsum board work 
required and shall have a minimum of 5 years of documented successful 
experience.

SECTION 09250  Page 4



ADAL Family Service Center 98B36

1.5   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in original containers bearing the name of 
manufacturer, contents, and brand name.  Materials shall be stored off the 
ground in a weathertight structure for protection.  Gypsum boards shall be 
stacked flat, off floor and supported to prevent sagging and warpage.  
Adhesives and joint materials shall be stored in accordance with 
manufacturer's printed instructions.  Damaged or deteriorated materials 
shall be removed from jobsite.

1.6   ENVIRONMENTAL CONDITIONS

Environmental conditions for application and finishing of gypsum board 
shall be in accordance with ASTM C 840.  During the application of gypsum 
board without adhesive, a room temperature of not less than 40 degrees F (4 
degrees C) shall be maintained.  During the application of gypsum board 
with adhesive, a room temperature of not less than 50 degrees F (10 degrees 
C) shall be maintained for 48 hours prior to application and continuously 
afterwards until completely dry.  Building spaces shall be ventilated to 
remove water not required for drying joint treatment materials.  Drafts 
shall be avoided during dry hot weather to prevent materials from drying 
too rapidly.

PART 2   MATERIALS

2.1   NON-LOADBEARING STUD WALLS

2.1.1   Studs

Studs for non-loadbearing walls shall conform to ASTM C 645.  Studs shall 
be C-shaped, roll formed steel with minimum uncoated design thickness of 18 
gauge. Punched web for utility access, G60 hot-dip galvanized after 
fabrication .

2.1.2   Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 645.  Tracks shall 
be prefabricated, U-shaped with minimum 1 inch (25 mm) flanges, unpunched 
web, thickness to match studs, made from G40 hot-dip galvanized coated 
sheet.

2.2   LOADBEARING STUD WALLS

2.2.1   Studs

Studs for loadbearing walls shall conform to ASTM C 955.  Studs shall be 
C-shaped roll formed steel made from minimum G60 hot-dip galvanized coated 
sheet.  Stud sizes and base metal design thickness shall be as shown.

2.2.2   Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 955.  Runners shall 
be prefabricated, U-shaped with minimum 3/4 inch (19 mm) flanges, unpunched 
web, thickness to match studs, made from G60 hot-dip galvanized coated 
sheet.

2.2.3   Bridging
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Bridging for loadbearing walls shall conform to ASTM C 955.  Bridging shall 
be minimum 3/4 x 3/4 inch (19 x 19 mm) cold-rolled steel channel with weld 
attachment clips at each stud or V-bar type weld or screw attached to each 
stud flange.  Bridging shall be adequate to provide lateral support for the 
stud.

2.3   SUSPENDED CEILING FRAMING

Carrying channels shall be formed from 0.0548 (1.40 mm) in thick 
cold-rolled steel, 1-1/2 x 3/4 inch (38 x 19 mm).  Furring members shall be 
formed from cold-rolled steel, 7/8 x 2-9/16 inch (22 x 65 mm).  Carrying 
channels and furring members shall be made from hot-dip galvanized coated 
sheet.

2.4   GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or beveled edges and shall 
be maximum possible length.  Gypsum board thickness shall be as shown.

2.4.1   Standard Gypsum Board

Regular gypsum board shall conform to ASTM C 36, and shall be 48 inches 
(1200 mm)wide.

2.4.2   Fire-Rated Gypsum Board

Fire-rated gypsum board shall conform to ASTM C 36, and shall be Type X or 
Type C as required, 48 inches (1200 mm) wide.

2.5   TRIM, MOLDINGS, AND ACCESSORIES

2.5.1   Taping and Embedding Compound

Taping and embedding compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use in embedding tape at 
gypsum wallboard joints and fastener heads, and shall be compatible with 
tape and substrate.

2.5.2   Finishing or Topping Compound

Finishing or topping compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use as a finishing compound 
for gypsum board.

2.5.3   All-Purpose Compound

All-purpose compound shall be specifically formulated and manufactured to 
use as a taping and finishing compound, and shall be compatible with tape 
and substrate.

2.5.4   Joint Tape

Joint tape shall conform to ASTM C 475 and shall be as recommended by 
gypsum board manufacturer.

2.5.5   Trim, Control Joints, Beads, Stops and Nosings

Items used to protect edges, corners, and to provide architectural features 
shall be in accordance with ASTM C 1047.
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2.6   FASTENINGS AND ADHESIVES

2.6.1   Nails

Nails shall not be used.

2.6.2   Screws

Screws shall conform to ASTM C 1002.  Screws shall be self-drilling and 
self-tapping steel, Type S for wood or light-gauge steel framing.

2.6.3   Adhesives

Adhesives shall conform to ASTM C 557.  Adhesives shall be formulated to 
bond gypsum board to wood framing members.  For securing gypsum board to 
metal framing, adhesive shall be as recommended by gypsum board 
manufacturer.

2.6.4   Hangers

Suspended ceiling runner channel hangers shall be soft, annealed steel wire 
not less than No. 8 SWG, conforming to ASTM A 853 or flat iron or steel 
straps, at least 3/32 x 7/8 inch (2 x 22 mm) size, coated with zinc, 
cadmium, or rust-inhibiting paint.

2.6.5   Wire and Clip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting 
steel conforming to ASTM A 580, composition 302, 304, or 316, Condition A, 
or nickel-copper alloy conforming to ASTM B 164, annealed condition except 
that walls, partitions, and other vertical surfaces not incorporated in 
ceiling construction may be erected with soft, annealed steel conforming to 
ASTM A 853.

2.6.5.1   Tie Wire

Tie wire for constructing partitions and vertical furring, for securing 
metal lath to supports, and for lacing shall be not less than No. 18 SWG.  
Tie wire for other applications shall be not less than No. 16 SWG.

2.6.5.2   Clips

Clips used in lieu of tie wire for securing the furring channels to the 
runner channels in ceiling construction shall be made from strip not less 
than 1/8 inch (3 mm) thick or shall be hairpin clip, formed of wire not 
less than 0.01620 inch (0.4 mm) nominal diameter.  Other clips and rings or 
fastenings of similar materials shall be equivalent in holding power to 
that provided by tie wire for the specific application.

PART 3   EXECUTION

3.1   INTERIOR WALL FRAMING

Steel framing and furring members shall be installed in accordance with 
ASTM C 754.  Members shall be in alignment with spacings not to exceed the 
maximum spacings indicated on drawings.  Runners shall be aligned 
accurately at the floor and ceiling and securely anchored.
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3.1.1   Wall Openings

The framing system shall provide for the installation and anchorage of the 
required subframes or finish frames for wall openings at doors, 
pass-through openings, and access panels.  Partitions abutting continuous 
suspended ceilings shall be strengthened for rigidity at rough openings of 
more than 30 inches (750 mm) wide.  Studs at openings shall be 0.0329 in 
(0.84 mm) minimum bare metal thickness and spot grouted at jamb anchor 
inserts.  Double studs shall be fastened together with screws and secured 
to floor and overhead runners.  Two studs placed back-to-back shall be used 
for framing solid-core doors, doors over 36 inches (900 mm) wide and 
extra-heavy doors such as X-ray room doors.

3.1.2   Wall Control Joints

Control joints for expansion and contraction in the walls shall be 
constructed with double studs installed 1/2 inch (13 mm) apart in interior 
walls or wall furrings where indicated on drawings.  Control joint spacing 
shall not exceed 30 feet (9 m).  Ceiling-height door frames may be used as 
vertical control joints.  Door frames of less than ceiling height may be 
used as control joints only if standard control joints extend to ceiling 
from both corners of top of door frame.  Control joints between studs shall 
be filled with firesafing insulation in fire rated partitions.

3.2   SUSPENDED CEILING FRAMING

Suspended ceiling system framing shall be installed in accordance with ASTM 
C 754.

3.2.1   Hangers

Hangers shall be spaced not more than  48 inches along runner channels and  
36 inches in the other direction or 42 inches in both directions unless 
otherwise indicated.  Locations of hanger wires shall be coordinated with 
other work.  Hangers at ends of runner channels shall be located not more 
than 6 inches from wall.  Hanger wire shall be looped around bottom chord 
of open-web steel joists, or secured to structural elements with suitable 
fasteners.  Sags or twists which develop in the suspended system shall be 
adjusted.  Damaged or faulty parts shall be replaced.

3.2.2   Main Runners

Main runner channels shall be installed in accordance with ASTM C 754.  
Hanger wires shall be double strand saddle-tied to runner channels and the 
ends of hanger wire shall be twisted three times around itself.  Main 
runners shall be located to within 6 inches of the paralleling wall to 
support the ends of cross furring.  Main runners shall not come in contact 
with abutting masonry or concrete walls.  Where main runners are spliced, 
ends shall be overlapped  12 inches with flanges of channels interlocked, 
and shall be securely tied at each end of splice with wire looped twice 
around the channels.

3.2.3   Furring Channels

Furring channels shall be spaced in accordance with ASTM C 754.  Furring 
channels shall be secured to the runner channels and to structural supports 
at each crossing with tie wire, hairpin clips, or equivalent fastenings.  
Furring channels shall be located within 50 mm 2 inches of parallel walls 
and beams, and shall be cut 13 mm 1/2 inch short of abutting walls.
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3.2.4   Ceiling Openings

Support members shall be provided as required at ceiling openings for 
access panels, recessed light fixtures, and air supply or exhaust.  Support 
members shall be not less than 38 mm 1-1/2 inch main runner channels and 
vertically installed suspension wires or straps shall be located to provide 
at least the minimum support specified herein for furring and wallboard 
attachment.  Intermediate structural members not a part of the structural 
system, shall be provided for attachment or suspension of support members.

3.2.5   Light Fixtures

Light fixtures shall not be supported directly from suspended ceiling 
runners.  Hanger wires for recessed or surface mounted light fixtures shall 
be anchored to structure at four corners of light fixtures, and additional 
wires shall be provided at appropriate locations to carry the weight of 
light fixtures.

3.2.6   Control Joints

Ceiling control joints for expansion and contraction shall be located where 
indicated on drawings.  A control joint or intermediate blocking shall be 
installed where ceiling framing members change direction.

3.2.6.1   Interior Ceilings With Perimeter Relief

Control joints shall be installed so that linear dimensions between control 
joints shall not exceed 15 m 50 feet in either direction nor more than 230 
square meters. 2500 square feet.

3.3   APPLICATION OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840 and GA 216 
and as specified.  Edges and ends of gypsum boards shall be cut to obtain 
neat fitting joints.  End joints of adjoining boards shall be staggered, 
and shall be staggered on opposite sides of wall.  Boards shall be applied 
with moderate contact without forcing in place.  Holes for pipes, fixtures 
or other small openings shall be cut with a tool which will provide a neat 
fit.  Screws shall be driven so that the heads are slightly below the plane 
of paper face.  Fracturing the paper face or damaging the core shall be 
avoided.  Trim shall be installed at external and internal angles formed by 
the intersecting gypsum board surfaces with other surfaces.  Corner beads 
shall be installed to vertical and horizontal corners in accordance with 
manufacturer's published instructions.

3.3.1   Two-Ply Gypsum Board

Second layer of gypsum board shall be applied perpendicular to first layer 
with joints staggered and secured with mechanical fasteners adhesive.  The 
use of adhesive shall be in accordance with ASTM C 840.

3.3.3   Backing Board

Gypsum board and water-resistant gypsum backing board used as a substrate 
to receive ceramic tile shall be in accordance with ASTM C 840, System X.

3.3.4   Adhesively-Applied Gypsum Board
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Walls scheduled to receive adhesively-applied gypsum board shall be dry, 
free of dust, oil, or form release agents, protrusions or voids, or foreign 
matter that would affect a proper bond.

3.4   TRIM, MOLDINGS, AND ACCESSORIES INSTALLATION

Trim, moldings and accessories shall be installed in accordance with GA 216.

3.5   TAPING AND FINISHING

Gypsum board taping and finishing shall be performed in accordance with 
ASTM C 840.  Boards shall be kept free of dirt, oil and other foreign 
matter that could cause a lack of bond.  Screw heads, dents, gouges, and 
cut-outs shall be filled with joint compound and sanded.  Accessories at 
exposed joints, edges, corners, openings, and similar locations shall be 
taped, floated with joint compound, and sanded to produce surfaces ready 
for gypsum board finishes.

3.6   FIRE-RESISTANT ASSEMBLIES

Gypsum wallboard construction for fire-rated assemblies shall be in 
accordance with UL-05, or GA 600 for the design number indicated on 
drawings.

3.7   PATCHING

Surface defects and damage shall be corrected as required to leave gypsum 
board smooth, uniform in appearance, and ready to receive finish as 
specified.

        -- End of Section --
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SECTION 09310

CERAMIC TILE
10/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.1A (1992) Installation of Ceramic Tile in the 
Wet-Set Method, with Portland Cement Mortar

ANSI A108.1B (1992) Installation of Ceramic Tile on a 
Cured Portland Cement Mortar Setting Bed 
with Dry-Set or Latex Portland Cement 
Mortar

ANSI A108.5 (1992) Installation of Ceramic Tile with 
Dry-Set Portland Cement Mortar or 
Latex-Portland Cement Mortar

ANSI A108.10 (1992) Installation of Grout in Tilework

ANSI A108.11 (1992) Interior Installation of 
Cementitious Backup Units

ANSI A118.1 (1992) Dry-Set Portland Cement Mortar

ANSI A118.2 (1992) Conductive Dry-Set Portland Cement 
Mortar

ANSI A118.4 (1992) Latex-Portland Cement Mortar

ANSI A118.6 (1992) Ceramic Tile Grouts

ANSI A118.9 (1992) Test Methods and Specifications for 
Cementitious Backer Units

ANSI A137.1 (1988) Ceramic Tile

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 241 (1990) Abrasion Resistance of Stone 
Subjected to Foot Traffic

ASTM C 373 (1988; R 1994) Water Absorption, Bulk 
Density, Apparent Porosity, and Apparent 
Specific Gravity of Fired Whiteware 
Products
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ASTM C 648 (1984; R 1994) Breaking Strength of 
Ceramic Tile

ASTM C 1027 (1984; R 1990) Determining Visible 
Abrasion Resistance of Glazed Ceramic Tile

TILE COUNCIL OF AMERICA (TCA)

TCA-01 (1995) Handbook for Ceramic Tile 
Installation

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Tile; FIO.  Setting-Bed; FIO.  Mortar, Grout, and Adhesive; FIO.

Manufacturer's catalog data.

SD-06 Instructions

Tile; FIO.  Mortar and Grout; FIO.

Manufacturers preprinted installation and cleaning instructions.

SD-13 Certificates

Tile; FIO.  Mortar, Grout, and Adhesive; FIO.  
Certificates indicating conformance with specified requirements. A master 
grade certificate shall be furnished for tile.

SD-14 Samples

Tile; FIO.  Accessories; FIO.  Marble Thresholds; FIO.

Samples of sufficient size to show color range, pattern, type and joints.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the project site in manufacturer's original 
unopened containers with seals unbroken and labels and hallmarks intact. 
Materials shall be kept dry, protected from weather, and stored under cover.

1.4   ENVIRONMENTAL REQUIREMENTS

Ceramic tile work shall not be performed unless the substrate and ambient 
temperature is at least  50 degrees F and rising.  Temperature shall be 
maintained above  50 degrees Fwhile the work is being performed and for at 
least 7 days after completion of the work.  When temporary heaters are used 
they shall be vented to the outside to avoid carbon dioxide damage to new 
tilework.

1.5   WARRANTY
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Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1-year period shall be provided.

PART 2   PRODUCTS

2.1   TILE

Tile shall be standard grade conforming to ANSI A137.1.  Containers shall 
be grade sealed.  Seals shall be marked to correspond with the marks on the 
signed master grade certificate.  Tile shall be impact resistant with a 
minimum breaking strength for wall tile of  90 lbs and  250 lbs for floor 
tile in accordance with ASTM C 648. Water absorption shall be 0.5 maximum 
percent in accordance with ASTM C 373.  Floor tileshall have a minimum 
static coefficient of friction of 0.5 in accordance with ASTM C 1028.  Tile 
shall be Class III as rated by the manufacturer when tested in accordance 
with ASTM C 1027for abrasion resistance as related to foot traffic.

2.1.1   Porcelain Paver Tile

Porcelain Paver Tile and trim shall be unglazed porcelain, unpolished with 
cushion edges.  Tile size shall be as indicated.  Color shall be as 
indicated on finish schedule.

2.1.3   Glazed Wall Tile

Glazed wall tile and trim shall be cushion edged with bright or matte glaze 
as indicated.  Tile shall be 4-1/4 x 4-1/4 inches (106 x 106  mm).  Color 

as indicated on finish schedule.
2.3   MORTAR, GROUT, AND ADHESIVE

Mortar, grout, and adhesive shall conform to the following:

2.3.1   Dry-Set Portland Cement Mortar

ANSI A118.1.

2.3.2   Conductive Dry-Set Mortar

ANSI A118.2.

2.3.3   Latex-Portland Cement Mortar

ANSI A118.4.

2.3.4   Ceramic Tile Grout

ANSI A118.6; dry-set grout.

2.3.6   Cementitious Backer Board

Cementitious backer units shall comply with ANSI A118.9.

2.4   MARBLE THRESHOLDS

Marble thresholds shall be of size required by drawings or conditions. 
Marble shall be Group A as classified by  MIA-01.  Marble shall have a fine 
sand-rubbed finish and shall be white in color as approved by the 
Contracting Officer.  Marble abrasion shall be not less than 12.0 when 

SECTION 09310  Page 4



ADAL Family Service Center 98B36

tested in accordance with ASTM C 241.

PART 3   EXECUTION

3.1   PREPARATORY WORK AND WORKMANSHIP

Surface to receive tile shall be inspected and shall conform to the 
requirements of ANSI A108.1A or ANSI A108.1B for surface conditions for the 
type setting bed specified and for workmanship.  Variations of surface to 
be tiled shall fall within maximum values shown below:

            TYPE                   WALLS                   FLOORS

  Dry-Set Mortar                3 mm in 2.4 meters        3.0 mm in 3 meters
  Latex portland cement mortar  3 mm in 2.4 meters        3.0 mm in 3 meters
  

            TYPE                   WALLS                   FLOORS

  Dry-Set Mortar                1/8 inch in 8 ft.        1/8  inch in 10 ft.
  Latex portland cement mortar  1/8 inch in 8 ft.        1/8  inch in 10 ft.
  
3.2   GENERAL INSTALLATION REQUIREMENTS

Tile work shall not be started until roughing in for mechanical and 
electrical work has been completed and tested, and built-in items requiring 
membrane waterproofing have been installed and tested.  Floor tile 
installation shall not be started in spaces requiring wall tile until after 
wall tile has been installed.  Tile in colors and patterns indicated shall 
be applied in the area shown on the drawings.  Tile shall be installed with 
the respective surfaces in true even planes to the elevations and grades 
shown.  Special shapes shall be provided as required for sills, jambs, 
recesses, offsets, external corners, and other conditions to provide a 
complete and neatly finished installation.  Tile bases and coves shall be 
solidly backed with mortar.

3.3   INSTALLATION OF WALL TILE

Wall tile shall be installed in accordance with the TCA-01, method W202.
3.3.1   Dry-Set Mortar and Latex-Portland Cement Mortar

Dry-set or Latex-portland cement shall be used to install tile in 
accordance with ANSI A108.5.  Latex portland cement shall be used when 
installing porcelain ceramic tile.

3.4   INSTALLATION OF FLOOR TILE

3.4.1   Dry-Set and Latex-Portland Cement

Dry-set or Latex-portland cement mortar shall be used to install tile 
directly over properly cured, plane, clean concrete slabs in accordance 
with ANSI A108.5.  Latex portland cement shall be used when installing 
porcelain ceramic tile.

3.4.2   Ceramic Tile Grout

Ceramic Tile grout shall be prepared and installed in accordance with ANSI 
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A108.10.

3.4.3   Cementitious Backer Board

Cementitious backer units shall be installed in accordance with ANSI A108.11. 
 Fasteners shall be type designed for cement board application.

3.6   INSTALLATION OF MARBLE THRESHOLDS

Thresholds shall be installed where indicated in a manner similar to that 
of the ceramic tile floor.  Thresholds shall be the full width of the 
opening.  Head joints at ends shall not exceed  1/4 inch in width and shall 
be grouted full as specified for ceramic tile.

3.7   CONTROL JOINTS

Joints shall be formed as indicated and sealed as specified in Section 07900
 JOINT SEALING.

3.7.1   Walls

Control joints shall be provided at control joints in backing material. 
Wherever backing material changes, a control joint shall be formed to 
separate the different materials.

3.7.2   Floors

Control joints shall be provided over construction joints, control joints, 
and expansion joints in concrete slabs.  Control joints shall also be 
provided where tile abuts restraining surfaces such as perimeter walls, 
curbs and columns and at intervals of 7.2 to 10.8 m 24 to 36 feeteach way 
in large interior floor areas and 3.6 to 4.8 m 12 to 16 feet each way in 
large exterior areas or areas exposed to direct sunlight or moisture.  
Expansion joints shall extend through setting-beds and fill.

3.8   CLEANING AND PROTECTING

Upon completion, tile surfaces shall be thoroughly cleaned in accordance 
with manufacturer's approved cleaning instructions.  Acid shall not be used 
for cleaning glazed tile.  Floor tile with resinous grout or with factory 
mixed grout shall be cleaned in accordance with instructions of the grout 
manufacturer.  After the grout has set, tile wall surfaces shall be given a 
protective coat of a noncorrosive soap or other approved method of 
protection.  Tiled floor areas shall be covered with building paper before 
foot traffic is permitted over the finished tile floors.  Board walkways 
shall be laid on tiled floors that are to be continuously used as 
passageways by workmen.  Damaged or defective tiles shall be replaced.

        -- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS
08/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 635 (1995) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panel Ceilings

ASTM E 1264 (1990) Standard Classification for 
Acoustical Ceiling Products

ASTM E 1414 (1991a) Standard Test for Airborne Sound 
Attenuation Between Rooms Sharing a Common 
Ceiling Plenum. 

1.2   GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically 
mounted on a ceiling suspension system.  The unit size, texture, finish, 
and color shall be as specified. The location and extent of acoustical 
treatment shall be as shown on the drawings.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Acoustical Ceiling System; FIO.

Manufacturer's descriptive data, catalog cuts, and installation 
instructions.

SD-04 Drawings

Acoustical Ceiling System; FIO.

Drawings showing suspension system, method of anchoring and fastening, 
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details, and reflected ceiling plan.

SD-09 Reports

Ceiling Attenuation Class and Test; FIO.

Reports by an independent testing laboratory attesting that acoustical 
ceiling systems meet specified sound transmission requirements.  Data 
attesting to conformance of the proposed system to Underwriters 
Laboratories requirements for the fire endurance rating listed in UL-05  
may be submitted in lieu of test reports.

SD-13 Certificates

Acoustical Units; FIO.

Certificate attesting that the mineral based acoustical units furnished for 
the project contains recycled material and showing an estimated percent of 
such material.

SD-14 Samples

Acoustical Units; FIO.

Two samples of each type of acoustical unit and each type of suspension 
grid tee section showing texture, finish, and color.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
unopened containers with brand name and type clearly marked.  Materials 
shall be carefully handled and stored in dry, watertight enclosures. 
Immediately before installation, acoustical units shall be stored for not 
less than 24 hours at the same temperature and relative humidity as the 
space where they will be installed in order to assure proper temperature 
and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than 60 degrees F (16 degrees C) nor more 
than 85 degrees F (29 degrees C) and a relative humidity of not more than 
70 percent shall be maintained before, during, and after installation of 
acoustical units.

1.6   SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall 
be complete and dry before installation.  Mechanical, electrical, and other 
work above the ceiling line shall be completed and heating, ventilating, 
and air conditioning systems shall be installed and operating in order to 
maintain temperature and humidity requirements.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.8   EXTRA MATERIALS
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Spare tiles of each color shall be furnished at the rate of 10 tiles for 
each 1000 tiles installed.  Tiles shall be from the same lot as those 
installed.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following 
requirements:

2.1.1   Units for Exposed-Grid System 

Type:  III (mineral fiber with painted finish) Type III IV acoustical units 
shall have a minimum recycled material content of 18 percent.

Minimum NRC:  0.55 when tested on mounting No. E-400

Pattern:  As indicated

Nominal size:  24 by 24 inches (600 by 5600 mm).

Edge detail:  Teqular Edge.

Finish:  Factory-applied standard finish.

Minimum LR coefficient:  0.70.

Minimum CAC:  40-44.

2.2   SUSPENSION SYSTEM

Suspension system shall be standard exposed-grid standard width flange, and 
shall conform to ASTM C 635 for intermediate-duty systems. Surfaces exposed 
to view shall be aluminum or steel with a factory-applied white 
baked-enamel finish.  Wall molding shall have a flange of not less that 
15/16 inch (23 mm).  Inside and outside corner caps shall be provided.

2.3   HANGERS

Hangers shall be galvanized steel wire.  Hangers and attachment shall 
support a minimum 300 pound (1330 N) ultimate vertical load without failure 
of supporting material or attachment.

2.5   FINISHES

Acoustical units and suspension system members shall have manufacturer's 
standard textures, patterns and finishes as specified.  Ceiling suspension 
system components shall be treated to inhibit corrosion.

2.7   CEILING ATTENUATION CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required, 
shall be determined in accordance with ASTM E 1414.  Test ceiling shall be 
continuous at the partition and shall be assembled in the suspension system 
in the same manner that the ceiling will be installed on the project.  
System shall be tested with all acoustical units installed.

PART 3   EXECUTION
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3.1   INSTALLATION

Acoustical work shall be provided complete with necessary fastenings, 
clips, and other accessories required for a complete installation. 
Mechanical fastenings shall not be exposed in the finished work.  Hangers 
shall be laid out for each individual room or space.  Hangers shall be 
placed to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Main runners and carrying channels shall be 
kept clear of abutting walls and partitions.  At least two main runners 
shall be provided for each ceiling span.  Wherever required to bypass an 
object with the hanger wires, a subsuspension system shall be installed, so 
that all hanger wires will be plumb.

3.1.1   Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as 
specified herein.  There shall be no hanger wires or other loads suspended 
from underside of steel decking. The installation shall conform to the   

  seismic restraints of ASTM E 580 for ceilings.

3.1.1.1   Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering 
ducts and pipes.

3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the 
resulting horizontal force shall be offset by bracing, countersplaying, or 
other acceptable means.

3.1.2   Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.  Wall 
molding shall be secured not more than 3 inches (75 mm) from ends of each 
length and not more than 16 inches (400 mm) on centers between end 
fastenings.  Wall molding springs shall be provided at each acoustical unit 
in semi-exposed or concealed systems.

3.1.3   Acoustical Units

Acoustical units shall be installed in accordance with the approved 
installation instructions of the manufacturer.  Edges of acoustical units 
shall be in close contact with metal supports, with each other, and in true 
alignment.  Acoustical units shall be arranged so that units less than 
one-half width are minimized.  Units in exposed-grid system shall be held 
in place with manufacturer's standard hold-down clips, if units weigh less 
than 1 psf (5 kg per square m) or if required for fire resistance rating.

3.2   CEILING ACCESS PANELS

Ceiling access panels shall be located directly under the items which 
require access.

3.3   CLEANING

Following installation, dirty or discolored surfaces of acoustical units 
shall be cleaned and left free from defects.  Units that are damaged or 
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improperly installed shall be removed and new units provided as directed.

        -- End of Section --
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SECTION 09520

ACOUSTICAL WALL TREATMENT
08/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC TM-16 (1993) Test Method:  Colorfastness to Light

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 423 (1990a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO-01 (1994) Uniform Building Code (3 Vol)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Acoustical Wall Panels; FIO.

Manufacturer's descriptive data and catalog cuts.

SD-04 Drawings

Acoustical Wall Panels; FIO.

Drawings showing plan locations, elevations and details.  Drawings shall 
include details of method of anchorage, location of doors and other 
openings, base detail and shape and thickness of materials.

SD-06 Instructions

Acoustical Wall Panels; FIO.

Manufacturer's installation instructions and recommended cleaning 
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instructions.

SD-13 Certificates

Acoustical Wall Panels; FIO.

Certificates of compliance from an independent laboratory accredited by the 
National Laboratory Accreditation Program of the National Institute of 
Standards.  A label or listing from the testing laboratory will be 
acceptable evidence of compliance.

SD-14 Samples

Acoustical Wall Panels; FIO.

Manufacturer's standard fabric swatches, minimum 18 inches (450 mm) wide by 
24 inches (600 mm) long 2 samples of each color range specified.

1.3   DELIVERY AND STORAGE

Materials delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variations, dirt, dust, or other 
contaminants.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

PART 2   PRODUCTS

2.1   FABRIC COVERED ACOUSTICAL WALL PANELS

Acoustical wall panels shall consist of prefinished factory assembled, 
seamless fabric covered, fiber glass or mineral fiber core system as 
described below.  Wall panels shall be manufactured to the dimensions and 
configurations shown on the drawings.  Perimeter edges shall be 
non-reinforced. Acoustical wall panels installed in non-sprinklered areas 
must comply with the requirements of ICBO-01, Standard 42-2.

a.  Panel Width:  Panel width shall be as detailed.

b.  Panel Height: Panel height shall be as detailed.

c.  Thickness:  Panel thickness shall be as required to meet the 
indicated NRC range.

d.  Fabric Covering:  Covering shall be the indicated perforated vinyl 
covering with fabric backing, minimum 20 ounces per linear yard 
(0.62 kg per linear meter) total weight.  Fabric covering shall be 
stretched free of wrinkles and then bonded to the edges and back 
or bonded directly to the panel face, edges, and back of panel a 
minimum distance standard with the manufacturer.  Light fastness 
(fadeometer) shall be approximately 40 hours in accordance with 
AATCC TM-16.

e.  Fire rating for the complete composite system:  Class A, 200 or 
less smoke density and flame spread less than 25, when tested in 
accordance with ASTM E 84.
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f.  Substrate:  Fiber glass or mineral fiber.

g.  Noise Reduction Coefficient (NRC) Range:  0.50-0.60 ASTM C 423.

h.  Edge Detail:  Radius edge.

i.  Core Type:  Acoustical/tackable core.

J.  Mounting:  Acoustical panels shall be mounted by manufacturer's 
standard mechanical fasteners.

k.  Color:  Color shall be as indicated.

PART 3   EXECUTION

3.1   SURFACE CONDITIONS

Walls shall be clean, smooth, oil free and prepared in accordance with 
panel manufacturer's instructions.  Installation shall not begin until all 
wet work, such as, plastering, painting, and concrete are completely dry.

3.2   INSTALLATION

Panel installation shall be by personnel familiar with and normally engaged 
in installation of acoustical wall panels.  Panels shall be applied in 
accordance with the manufacturer's installation instructions.

3.3   CLEANING

Following installation, dirty or stained panel surfaces shall be cleaned in 
accordance with manufacturer's instructions and left free from defects.  
Panels that are damaged, discolored, or improperly installed shall be 
removed and new panels provided as directed.

        -- End of Section --
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SECTION 09650

RESILIENT FLOORING
07/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4078 (1992; R 1996) Water Emulsion Floor Polish

ASTM E 648 (1997) Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant 
Heat Energy Source

ASTM E 662 (1994a) Specific Optical Density of Smoke 
Generated by Solid Materials

ASTM F 1066 (1995a) Vinyl Composition Floor Tile

1.2   FIRE RESISTANCE REQUIREMENTS

Flooring in corridors and exits shall have a minimum average critical 
radiant flux of 0.45 watts per square centimeter when tested in accordance 
with ASTM E 648.  The smoke density rating shall be less than 450 when 
tested in accordance with ASTM E 662.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Resilient Flooring and Accessories; FIO.

Manufacturer's descriptive data and installation instructions including 
cleaning and maintenance instructions.

SD-14 Samples

Resilient Flooring and Accessories; FIO.

Three samples of each indicated color and type of flooring and base.  
Sample size shall be minimum 2-1/2 by 4 inches (60 by 100 mm).

1.4   DELIVERY AND STORAGE
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Materials shall be delivered to the building site in original unopened 
containers bearing the manufacturer's name, project identification, and 
handling instructions.  Materials shall be stored in a clean dry area with 
temperature maintained above 70 degrees F (21 degrees C) for 2 days prior 
to installation, and shall be stacked according to manufacturer's 
recommendations.  Materials shall be protected from the direct flow of heat 
from hot-air registers, radiators and other heating fixtures and appliances.

1.5   ENVIRONMENTAL REQUIREMENTS

Areas to receive resilient flooring shall be maintained at a temperature 
above 70 degrees F (21 degrees C) and below 100 degrees F (38 degrees C) 
for 2 days before application, during application and 2 days after 
application.  A minimum temperature of 55 degrees F (13 degrees C) shall be 
maintained thereafter.

1.6   SCHEDULING

Resilient flooring application shall be scheduled after the completion of 
other work which would damage the finished surface of the flooring.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.8   EXTRA MATERIALS

Extra flooring material of each color and pattern shall be furnished at the 
rate of 5 tiles for each 1000 tiles installed.  Extra materials shall be 
from the same lot as those installed.  Extra base material composed of 20 
linear feet (6 m) of each color shall be furnished.

PART 2   PRODUCTS

2.1   VINYL-COMPOSITION TILE TYPE A

Vinyl-composition tile shall conform to ASTM F 1066, Class 2, through 
pattern tile, Composition 1, asbestos-free, and shall be 12 inches (300 mm) 
square and 1/8 inch (3.2 mm) thick.  Tile shall have the color and pattern 
uniformly distributed throughout the thickness of the tile.  Flooring in 
any one continuous area shall be from the same lot and shall have the same 
shade and pattern.

2.3   RESILIENT BASE

Base shall be manufacturers standard rubber, straight style installed with 
carpet coved style (installed with resilient flooring).  Base shall be 4 
inches (100 mm) high and a minimum 1/8 inch (3 mm) thick.  Preformed 
outside corners shall be furnished.

2.5   TRANSITION STRIP

A rubber transition strip tapered to meet abutting material shall be 
provided.

2.6   ADHESIVE
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Adhesive for flooring and wall base shall be as recommended by the flooring 
manufacturer.

2.7   POLISH

Polish shall conform to ASTM D 4078.

2.8   CAULKING AND SEALANTS

Caulking and sealants shall be in accordance with Section 07900 JOINT 
SEALING.

2.9   MANUFACTURER'S COLOR AND TEXTURE

Color and texture shall be in accordance with the Finish Schedule.

PART 3   EXECUTION

3.1   EXAMINATION/VERIFICATION OF CONDITIONS

The Contractor shall examine and verify that site conditions are in 
agreement with the design package and shall report all conditions that will 
prevent a proper installation.  The Contractor shall not take any 
corrective action without written permission from the Government.

3.2   SURFACE PREPARATION

Flooring shall be in a smooth, true, level plane, except where indicated as 
sloped.  Before any work under this section is begun, all defects such as 
rough or scaling concrete, low spots, high spots, and uneven surfaces shall 
have been corrected, and all damaged portions of concrete slabs shall have 
been repaired as recommended by the flooring manufacturer.  Concrete curing 
compounds, other than the type that does not adversely affect adhesion, 
shall be entirely removed from the slabs.  Paint, varnish, oils, release 
agents, sealers, waxers, and adhesives shall be removed, as recommended by 
the flooring manufacturer.

3.3   MOISTURE TEST

The suitability of the concrete subfloor for receiving the resilient 
flooring with regard to moisture content shall be determined by a moisture 
test as recommended by the flooring manufacturer.

3.4   INSTALLATION OF VINYL-COMPOSITION TILE

Tile flooring shall be installed with adhesive in accordance with the 
manufacturer's installation instructions.  Tile lines and joints shall be 
kept square, symmetrical, tight, and even.  Edge width shall vary as 
necessary to maintain full-size tiles in the field, but no edge tile shall 
be less than one-half the field tile size, except where irregular shaped 
rooms make it impossible.  Flooring shall be cut to, and fitted around, all 
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.  
Edge tile shall be cut, fitted, and scribed to walls and partitions after 
field flooring has been applied.

3.5   INSTALLATION OF RESILIENT BASE

Wall base shall be installed with adhesive in accordance with the 
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manufacturer's written instructions.  Base joints shall be tight and base 
shall be even with adjacent resilient flooring.  Voids along the top edge 
of base at masonry walls shall be filled with caulk.

3.7   CLEANING

Immediately upon completion of installation of tile in a room or an area, 
flooring and adjacent surfaces shall be cleaned to remove all surplus 
adhesive.  After installation, flooring shall be washed with a cleaning 
solution, rinsed thoroughly with clear cold water, and, given two coats of 
polish in accordance with manufacturers written instructions.  After each 
polish coat, floors shall be buffed to an even luster with an electric 
polishing machine.  

3.8   PROTECTION

From the time of laying until acceptance, flooring shall be protected from 
damage as recommended by the flooring manufacturer.  Flooring which becomes 
damaged, loose, broken, or curled shall be removed and replaced.

    -- End of Section --
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SECTION 09680

CARPET
09/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC TM-134 (1991) Test Method:  Electrostatic 
Propensity of Carpets

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 418 (1993) Pile Yarn Floor Covering 
Construction

 
ASTM D 1423 (1992) Twist in Yarns by the Direct 

Counting Method

ASTM D 3278 (1989) Test Methods for Flash Point of 
Liquids by Setaflash Closed-Cup Apparatus

 
ASTM E 648 (1996a) Critical Radiant Flux of 

Floor-Covering Systems Using a Radiant 
Heat Energy Source

CARPET AND RUG INSTITUTE (CRI)

CRI 104 (1994) Commercial Carpet Installation 
Standard

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1630 Standard for the Surface Flammability of 
Carpet and Rugs

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Carpet and Accessories; FIO.

Manufacturer's catalog data and printed documentation stating physical 
characteristics, durability, resistance to fading, and flame resistance 
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characteristics for each type of carpet material and installation accessory.

SD-04 Drawings

Installation; FIO.

Three copies of drawings indicating areas receiving carpet, carpet types, 
textures and patterns, direction of pile, location of seams, and locations 
of edge molding.

SD-06 Instructions

Carpet and Accessories; FIO.

Three copies of the manufacturer's printed installation instructions for 
the carpet, including preparation of substrate, seaming techniques, and 
recommended adhesives and tapes.

SD-09 Reports

Moisture and Alkalinity Tests; FIO.

Three copies of test reports of moisture and alkalinity content of concrete 
slab stating date of test, person conducting the test, and the area tested.

SD-13 Certificates

Carpet and Accessories; FIO.

Certificates of compliance from a laboratory accredited by the National 
Laboratory Accreditation Program of the National Institute of Standards and 
Technology attesting that each type of carpet and carpet with cushion 
material conforms to the standards specified.

SD-14 Samples

Carpet and Accessories; FIO.

a.  Carpet:  Two "Production Quality" samples 27 x 18 inches (675 x 
450 mm) of each carpet proposed for use, showing quality, pattern, 
and color specified.

b.  Vinyl or Aluminum Moldings:  Two pieces of each type at least 12 
inches long (300 mm).

SD-19 Operation and Maintenance Manuals

Carpet and Accessories; FIO.

Three copies of carpet manufacturer's maintenance instructions describing 
recommended type of cleaning equipment and material, spotting and cleaning 
methods, and cleaning cycles.

1.3   REGULATORY REQUIREMENTS

Carpet and adhesives shall bear the Carpet and Rug Institute (CRI) Indoor 
Air Quality (IAQ) label.  Carpet type bearing the label will indicate that 
the carpet has been tested and meets the criteria of the CRI IAQ Carpet 
Testing Program, and minimizes the impact on indoor air quality.
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1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
wrappings and packages clearly labeled with the manufacturer's name, brand 
name, size, dye lot number, and related information.  Materials shall be 
stored in a clean, dry, well ventilated area, protected from damage and 
soiling, and shall be maintained at a temperature above 60 degrees F (16 
degrees C) for 2 days prior to installation.

1.5   ENVIRONMENTAL REQUIREMENTS

Areas in which carpeting is to be installed shall be maintained at a 
temperature above 60 degrees F (16 degrees C) for 2 days before 
installation, during installation, and for 2 days after installation.  A 
minimum temperature of 55 degrees F (13 degrees C) shall be maintained 
thereafter for the duration of the contract.  Traffic or movement of 
furniture or equipment in carpeted area shall not be permitted for 24 hours 
after installation.  Other work which would damage the carpet shall be 
completed prior to installation of carpet.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

1.7   EXTRA MATERIAL

Extra material from same dye lot consisting of full width continuous 
broadloom  shall be provided for future maintenance.  A minimum of 10 
percent of total square yards (square meters) of each carpet type, pattern, 
and color shall be provided.

PART 2   PRODUCTS

2.1   CARPET TYPE CPT-2 

Carpet shall be first quality; free of visual blemishes, streaks, poorly 
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and 
manufacturing defects.  Carpet materials and treatments shall be reasonably 
nonallergenic and free of other recognized health hazards.  All grade 
carpets shall have a static control construction which gives adequate 
durability and performance.

2.1.1   Physical Characteristics

Carpet shall comply with the following:

a.  Carpet Construction:  Woven.

b.  Type:  Broadloom 12 feet (3.6 m) minimum usable carpet width. 

c.  Pile Type:  Cut and loop

d.  Pile Fiber:  Commercial branded nylon continuous filamen.

e.  Pile or Wire Height:  Minimum .127 inch in accordance with ASTM D 
418.
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f.  Yarn Ply:  Minimum 2 in accordance with ASTM D 1423.

g.  Gauge or Pitch:  Minimum 216 inch in accordance with ASTM D 418.

h.  Stitches or Rows/Wires:  Minimum 9.5 per square inch.

i.  Finished Pile Yarn Weight:  Minimum 30 ounces per square yard.  
This does not include weight of backings.  Weight shall be 
determined in accordance with ASTM D 418.

j.  Pile Density:  Minimum 8,504.

k.  Dye Method:

Solution dyed

l.  Backing Materials:  Primary backing materials shall be those 
customarily used and accepted by the trade for each type of 
carpet.  Secondary backing to suit project requirements shall be 
those customarily used and accepted by the trade for each type of 
carpet, except when a special unitary back designed for gluedown 
is provided.

2.1.2   Performance Requirements

a.  Static Control:  Static control shall be provided to permanently 
control static buildup to less than 3.5 kV when tested at 20 
percent relative humidity and 70 degrees F (21 degrees C) in 
accordance with AATCC TM-134.

b.  Flammability and Critical Radiant Flux Requirements:  Carpet shall 
comply with 16 CFR 1630.  Carpet in corridors and exits shall have 
a minimum average critical radiant flux of 0.45 watts per square 
centimeter when tested in accordance with ASTM E 648.

2.2   CARPET TYPE CPT-3 

Carpet shall be first quality; free of visual blemishes, streaks, poorly 
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and 
manufacturing defects.  Carpet materials and treatments shall be reasonably 
nonallergenic and free of other recognized health hazards.  All grade 
carpets shall have a static control construction which gives adequate 
durability and performance.

2.1.2.1   Physical Characteristics

Carpet shall comply with the following:

a.  Carpet Construction:  Tufted.

b.  Type:  Broadloom 12 feet (3.6 m) minimum usable carpet width.

c.  Pile Type:  Pattern Loop

d.  Pile Fiber:  Commercial branded nylon continuous filament.

e.  Pile or Wire Height:  Minimum .187 inch in accordance with ASTM D 
418.
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f.  Yarn Ply:  Minimum 2 in accordance with ASTM D 1423.

g.  Gauge:  Minimum 1/10 in accordance with ASTM D 418.

h.  Stitches per inch:  Minimum 12 per square inch.

i.  Finished Pile Yarn Weight:  Minimum 28 ounces per square yard.  
This does not include weight of backings.  Weight shall be 
determined in accordance with ASTM D 418.

j.  Pile Density:  Minimum 5,390.

k.  Dye Method:

Yarn (or Skein) Dyed

l.  Backing Materials:  Primary backing materials shall be those 
customarily used and accepted by the trade for each type of 
carpet.  Secondary backing to suit project requirements shall be 
those customarily used and accepted by the trade for each type of 
carpet, except when a special unitary back designed for gluedown 
is provided.

2.2.2   Performance Requirements

a.  Static Control:  Static control shall be provided to permanently 
control static buildup to less than 3.5 kV when tested at 20 
percent relative humidity and 70 degrees F (21 degrees C) in 
accordance with AATCC TM-134.

b.  Flammability and Critical Radiant Flux Requirements:  Carpet shall 
comply with 16 CFR 1630.  Carpet in corridors and exits shall have 
a minimum average critical radiant flux of 0.45 watts per square 
centimeter when tested in accordance with ASTM E 648.

2.3   CARPET TYPE CPT-4 and 5

Carpet shall be first quality; free of visual blemishes, streaks, poorly 
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and 
manufacturing defects.  Carpet materials and treatments shall be reasonably 
nonallergenic and free of other recognized health hazards.  All grade 
carpets shall have a static control construction which gives adequate 
durability and performance.

2.1.2.2   Physical Characteristics

Carpet shall comply with the following:

a.  Carpet Construction:  Tufted.

b.  Type:  Broadloom 12 feet (3.6 m) minimum usable carpet width. 

c.  Pile Type:  Cut Pile

d.  Pile Fiber:  Commercial branded nylon continuous filamen.

e.  Pile or Wire Height:  Minimum .28 inch in accordance with ASTM D 
418.
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f.  Yarn Ply:  Minimum 2 in accordance with ASTM D 1423.

g.  Gauge:  Minimum 1/10 in accordance with ASTM D 418.

h.  Stitches:  Minimum 10.5 per square inch.

i.  Finished Pile Yarn Weight:  Minimum 40 ounces per square yard.  
This does not include weight of backings.  Weight shall be 
determined in accordance with ASTM D 418.

j.  Dye Method:

Solution dyed

l.  Backing Materials:  Primary backing materials shall be those 
customarily used and accepted by the trade for each type of 
carpet.  Secondary backing to suit project requirements shall be 
those customarily used and accepted by the trade for each type of 
carpet, except when a special unitary back designed for gluedown 
is provided.

2.3.2   Performance Requirements

a.  Static Control:  Static control shall be provided to permanently 
control static buildup to less than 3.5 kV when tested at 20 
percent relative humidity and 70 degrees F (21 degrees C) in 
accordance with AATCC TM-134.

b.  Flammability and Critical Radiant Flux Requirements:  Carpet shall 
comply with 16 CFR 1630.  Carpet in corridors and exits shall have 
a minimum average critical radiant flux of 0.45 watts per square 
centimeter when tested in accordance with ASTM E 648.

2.2   ADHESIVES AND CONCRETE PRIMER

Adhesives and concrete primers for installation of carpet shall be 
waterproof, nonflammable, meet local air-quality standards, and shall be as 
recommended by the carpet manufacturer.  Seam adhesive shall be waterproof, 
nonflammable, and nonstaining as recommended by the carpet manufacturer.  
Release adhesive for modular tile carpet shall be as recommended by the 
carpet manufacturer.  Adhesives flashpoint shall be minimum 140 degrees F  
(60 degrees C) in accordance with ASTM D 3278.

2.3   MOLDING

Floor flange shall be a minimum 1-1/2 inches (38 mm) wide and face shall be 
a minimum 5/8 inch (16 mm) wide.  Vinyl molding shall be heavy-duty and 
designed for the type of carpet being installed.  Floor flange shall be a 
minimum 2 inches (50 mm) wide.  Color shall be chosen from manufactruer's 
standards.

2.4   TAPE

Tape for seams shall be as recommended by the carpet manufacturer for the 
type of seam used in installation.

2.5   COLOR, TEXTURE, AND PATTERN

Color, texture, and pattern shall be as indicated on finish schedule.
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PART 3   EXECUTION

3.1   SURFACE PREPARATION

Carpet shall not be installed on surfaces that are unsuitable and will 
prevent a proper installation.  Holes, cracks, depressions, or rough areas 
shall be repaired using material recommended by the carpet or adhesive 
manufacturer.  Floor shall be free of any foreign materials and swept broom 
clean.  Before beginning work, subfloor shall be tested with glue and 
carpet to determine "open time" and bond.

3.2   MOISTURE AND ALKALINITY TEST

Concrete slab shall be tested for moisture content and excessive alkalinity 
in accordance with CRI 104.  The moisture content shall not exceed a 
hygrometer reading of 65 percent.

3.3   PREPARATION OF CONCRETE SUBFLOOR

Installation of the carpeting shall not commence until concrete substrate 
is at least 90 days old.  The concrete surfaces shall be prepared in 
accordance with instructions of the carpet manufacturer.  Type of concrete 
sealer, when required, shall be compatible with the carpet.

3.4   INSTALLATION

Installation shall be in accordance with the manufacturer's instructions 
and CRI 104.  Edges of carpet meeting hard surface flooring shall be 
protected with molding.  Installation shall be in accordance with the 
molding manufacturer's instructions.

3.4.1   Broadloom Installation

Broadloom carpet shall be installed direct glue down and shall be smooth, 
uniform, and secure, with a minimum of seams.  Seams shall be uniform, 
unnoticeable, and treated with a seam adhesive.  Side seams shall be run 
toward the light where practical and where such layout does not increase 
the number of seams.  Breadths shall be installed parallel, with carpet 
pile in the same direction.  Patterns shall be accurately matched.  
Cutouts, as at door jambs, columns and ducts shall be neatly cut and fitted 
securely.  Seams at doorways shall be located parallel to and centered 
directly under doors.  Seams shall not be made perpendicular to doors or at 
pivot points.  Seams at changes in directions of corridors shall follow the 
wall line parallel to the carpet direction.  Corridors with widths less 
than 6 feet (1.8 m) shall have the carpet laid lengthwise down the 
corridors.

3.5   CLEANING AND PROTECTION

3.5.1   Cleaning

After installation of the carpet, debris, scraps, and other foreign matter 
shall be removed.  Soiled spots and adhesive shall be removed from the face 
of the carpet with appropriate spot remover.  Protruding face yarn shall be 
cut off and removed.  Carpet shall be vacuumed clean.

3.5.2   Protection
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The installed carpet shall be protected from soiling and damage with heavy, 
reinforced, nonstaining kraft paper, plywood, or hardboard sheets.  Edges 
of kraft paper protection shall be lapped and secured to provide a 
continuous cover.  Traffic shall be restricted for at least 45 hours.  
Protective covering shall be removed when directed by the Contracting 
Officer.

3.6   REMNANTS

Remnants remaining from the installation, consisting of scrap pieces more 
than 2 feet (600 mm) in dimension with more than 6 square feet (0.6 square 
meters) total, shall be provided.  Non-retained scraps shall be removed 
from site.

        -- End of Section --

SECTION 09680  Page 9



ADAL Family Service Center 98B36

SECTION TABLE OF CONTENTS

DIVISION 09 - FINISHES

SECTION 09900

PAINTING, GENERAL

07/92

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   PACKAGING, LABELING, AND STORING
  1.4   APPROVAL OF MATERIALS
  1.5   ENVIRONMENTAL CONDITIONS
  1.6   SAFETY AND HEALTH
    1.6.1   Worker Exposures
    1.6.2   Toxic Compounds
    1.6.3   Training
    1.6.4   Coordination

PART 2   PRODUCTS

  2.1   PAINT
    2.1.1   Colors and Tints
    2.1.2   Mildewcide and Insecticide
    2.1.3   Lead
    2.1.4   Chromium
    2.1.5   Volatile Organic Compound (VOC) Content

PART 3   EXECUTION

  3.1   PROTECTION OF AREAS NOT TO BE PAINTED
  3.2   SURFACE PREPARATION
    3.2.1   Concrete, Stucco and Masonry Surfaces
    3.2.2   Ferrous Surfaces
    3.2.3   Nonferrous Metallic Surfaces
    3.2.4   Gypsum Board Surfaces
    3.2.5   Mastic-Type Surfaces
    3.2.6   Wood Surfaces
      3.2.6.1   Interior Wood Stain
    3.2.7   Previously Painted Surfaces
    3.2.8   Exterior Brick Surfaces
  3.3   MIXING AND THINNING
    3.3.1   Cement-Emulsion Filler Coat
  3.4   APPLICATION
    3.4.1   Ventilation
    3.4.2   Respirators
    3.4.3   First Coat
    3.4.4   Timing
    3.4.5   Stains
    3.4.6   Fillers
      3.4.6.1   Cement-Emulsion Filler
      3.4.6.2   Latex Filler

SECTION 09900  Page 1



ADAL Family Service Center 98B36

    3.4.7   Textured Coating
    3.4.8   Ferrous-Metal Primer
  3.5   PIPE COLOR CODE MARKING
  3.6   MISCELLANEOUS PAINTING
    3.6.1   Lettering
  3.7   SURFACES TO BE PAINTED
  3.8   SURFACES NOT TO BE PAINTED
  3.9   CLEANING
  3.10   PAINTING SCHEDULES

-- End of Section Table of Contents --

SECTION 09900  Page 2



ADAL Family Service Center 98B36

SECTION 09900

PAINTING, GENERAL
07/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH-02 (1996) Threshold Limit Values for Chemical 
Substances and Physical Agents and 
Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3273 (1994) Resistance to Growth of Mold on the 
Surface of Interior Coating in an 
Environmental Chamber

ASTM D 3274 (1995) Evaluating Degree of Surface 
Disfigurement of Paint Films by Microbial 
(Fungal or Algal) Growth or Soil and Dirt 
Accumulation

ASTM D 4214 (1989) Evaluating the Degree of Chalking 
of Exterior Paint Films

ASTM D 4258 (1988; R 1992) Surface Cleaning Concrete 
for Coating

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500 (Rev A) Sealer, Surface (Latex Block 
Filler)

CID A-A-2247 (Basic) Paint, Latex (Semigloss, Interior)

CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CID A-A-2962 (Basic) Enamel, Alkyd

CID A-A-2994 (Basic) Primer Coating, Interior, for 
Walls and Wood

FEDERAL SPECIFICATIONS (FS)

FS TT-C-555 (Rev B; Am 1) Coating, Textured (for 
Interior and Exterior Masonry Surfaces)

 
FS TT-E-2784 (Rev A) Enamel (Acrylic-Emulsion, Exterior 

Gloss and Semigloss) (Metric)
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STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 7 (1994) Brush-Off Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Paint; FIO.

The names, quantity represented, and intended use for the proprietary 
brands of materials proposed to be substituted for the specified materials 
when the required quantity of a particular batch is 50 gallons (200 L) or 
less.

SD-06 Instructions

Mixing and Thinning; FIO.  Application; FIO.

Manufacturer's current printed product description, material safety data 
sheets (MSDS) and technical data sheets for each coating system.  Detailed 
mixing, thinning and application instructions, minimum and maximum 
application temperature, and curing and drying times between coats for 
epoxy, moisture-curing polyurethane, and liquid glaze coatings.  Detailed 
application instructions for textured coatings shall be provided.

SD-13 Certificates

Lead; FIO.  Mildewcide and Insecticide; FIO.  Volatile Organic Compound 
(VOC) Content; FIO.

Certificate stating that paints for interior use contain no mercurial 
mildewcide or insecticide.  Certificate stating that paints proposed for 
use contain not more than 0.06 percent lead by weight of the total 
nonvolatile.  Certificate stating that paints proposed for use meet Federal 
VOC regulations and those of the of the local Air Pollution Control 
Districts having jurisdiction over the geographical area in which the 
project is located.

SD-14 Samples

Moisture-Curing Polyurethane; FIO.

A complete moisture-curing polyurethane system applied to a panel of the 
same material as that on which the coating will be applied in the work and 
for each color specified.  The sample panels will be used for quality 
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control in applying the system.

Paint; FIO.

While the material is at the site or source of supply, and at a time 
agreeable to the Contractor and the Contracting Officer, a 1 quart (1 liter)
 sample of each color and batch, except for quantities of 50 gallons (200 
liters) or less, shall be taken by random selection from the sealed 
containers by the Contractor in the presence of a representative of the 
Contracting Officer.  The contents of the containers to be sampled shall be 
thoroughly mixed to ensure that the sample is representative.  Samples 
shall be identified by designated name, specification number, manufacturer 
name and address, batch number, project contract number, intended use, and 
quantity involved.

1.3   PACKAGING, LABELING, AND STORING

Paints shall be in sealed containers that legibly show the designated name, 
formula or specification number, batch number, color, quantity, date of 
manufacture, manufacturer's formulation number, manufacturer's directions 
including any warnings and special precautions, and name of manufacturer. 
Pigmented paints shall be furnished in containers not larger than 5 gallons 
(20 liters).  Paints and thinner shall be stored in accordance with the 
manufacturer's written directions and as a minimum stored off the ground, 
under cover, with sufficient ventilation to prevent the buildup of 
flammable vapors and at temperatures between 40 and 95 degrees F (4 and 35 
degrees C).  Paints shall be stored on the project site or segregated at 
the source of supply sufficiently in advance of need to allow 30 days for 
testing.

1.4   APPROVAL OF MATERIALS

When samples are tested, approval of materials will be based on tests of 
the samples; otherwise, materials will be approved based on test reports 
furnished with them.  If materials are approved based on test reports 
furnished, samples will be retained by the Government for testing should 
the materials appear defective during or after application.  In addition to 
any other remedies under the contract the cost of retesting defective 
materials will be at the Contractor's expense.

1.5   ENVIRONMENTAL CONDITIONS

Unless otherwise recommended by the paint manufacturer, the ambient 
temperature shall be between 45 and 95 degrees F (7 and 35 degrees C) when 
applying coatings other than water-thinned, epoxy, and moisture-curing 
polyurethane coatings.  Water-thinned coatings shall be applied only when 
ambient temperature is between50 and 90 degrees F (10 and 32 degrees C).  
Epoxy, and moisture-curing polyurethane coatings shall be applied only 
within the minimum and maximum temperatures recommended by the coating 
manufacturer.  Moisture-curing polyurethane shall not be applied when the 
relative humidity is below 30 percent.

1.6   SAFETY AND HEALTH

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in the CONTRACT CLAUSES.  The Activity Hazard 
Analysis shall include analyses of the potential impact of painting 
operations on painting personnel and on others involved in and adjacent to 
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the work zone.

1.6.1   Worker Exposures

Exposure of workers to hazardous chemical substances shall not exceed 
limits established by ACGIH-02, or as required by a more stringent 
applicable regulation.

1.6.2   Toxic Compounds

Toxic products having ineffective physiological warning properties, such as 
no or low odor or irritation levels, shall not be used unless approved by 
the Contracting Officer.

1.6.3   Training

Workers having access to an affected work area shall be informed of the 
contents of the applicable material data safety sheets (MDSS) and shall be 
informed of potential health and safety hazard and protective controls 
associated with materials used on the project.  An affected work area is 
one which may receive mists and odors from the painting operations.  
Workers involved in preparation, painting and clean-up shall be trained in 
the safe handling and application, and the exposure limit, for each 
material which the worker will use in the project.  Personnel having a need 
to use respirators and masks shall be instructed in the use and maintenance 
of such equipment.

1.6.4   Coordination

Work shall be coordinated to minimize exposure of building occupants, other 
Contractor personnel, and visitors to mists and odors from preparation, 
painting and clean-up operations.

PART 2   PRODUCTS

2.1   PAINT

The term "paint" as used herein includes emulsions, enamels, paints, 
stains, varnishes, sealers, cement-emulsion filler, and other coatings, 
whether used as prime, intermediate, or finish coat.  Paint shall conform 
to the requirements listed  in the painting schedules at the end of this 
section, except when the required amount of a material of a particular 
batch is 50 gallons (200 liters) or less, an approved first-line 
proprietary paint material with similar intended formulation, usage and 
color to that specified may be used.  Additional requirements are as 
follows:

2.1.1   Colors and Tints

Colors shall be as selected from manufacturer's standard colors, as 
indicated.  Manufacturer's standard color is for identification of color 
only.  Tinting of epoxy and urethane paints shall be done by the 
manufacturer.  Stains shall conform in shade to manufacturer's standard 
color.  The color of the undercoats shall vary slightly from the color of 
the next coat.

2.1.2   Mildewcide and Insecticide

Paint specified for all coats applied to fabrics and vapor barrier jackets 
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over insulation and  exterior surfaces shall contain a mildewcide that will 
not adversely affect the color, texture, or durability of the coating.  The 
mildewcide shall be incorporated into the paint by the manufacturer and 
shall attain a surface disfigurement rating of 8 or greater when tested in 
accordance with ASTM D 3273 and evaluated in accordance with ASTM D 3274.  
Mercurial mildewcide shall not be used in interior paint.  Insecticides 
shall not be used in paint.

2.1.3   Lead

Paints containing lead in excess of 0.06 percent by weight of the total 
nonvolatile content (calculated as lead metal) shall not be used.

2.1.4   Chromium

Paints containing zinc chromate or strontium chromate pigments shall not be 
used.

2.1.5   Volatile Organic Compound (VOC) Content

Paints shall comply with applicable federal, state and local laws enacted 
to insure compliance with Federal Clean Air Standards and shall conform to 
the restrictions of the local air pollution control authority.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS NOT TO BE PAINTED

Items not to be painted which are in contact with or adjacent to painted 
surfaces shall be removed or protected prior to surface preparation and 
painting operations.  Items removed prior to painting shall be replaced 
when painting is completed.  Following completion of painting, workmen 
skilled in the trades involved shall reinstall removed items.  Surfaces 
contaminated by coating materials shall be restored to original condition.

3.2   SURFACE PREPARATION

Surfaces to be painted shall be clean and free of foreign matter before 
application of paint or surface treatments.  Oil and grease shall be 
removed prior to mechanical cleaning.  Cleaning shall be programmed so that 
dust and other contaminants will not fall on wet, newly painted surfaces.  
Exposed ferrous metals such as nail heads on or in contact with surfaces to 
be painted with water-thinned paints, shall be spot-primmed with a suitable 
corrosion-inhibitive primer capable of preventing flash rusting and 
compatible with the coating specified for the adjacent areas.

3.2.1   Concrete, Stucco and Masonry Surfaces

Concrete, stucco and masonry surfaces shall be allowed to dry at least 30 
days before painting, except concrete slab on grade which shall be allowed 
to cure 90 days before painting.  Surfaces shall be cleaned in accordance 
with ASTM D 4258.  Glaze, efflorescence, laitance, dirt, grease, oil, 
asphalt, surface deposits of free iron and other foreign matter shall be 
removed prior to painting.  Surfaces to receive polyurethane or epoxy 
coatings shall be acid-etched or mechanically abraded as specified by the 
coating manufacturer, rinsed with water, allowed to dry, and treated with 
the manufacturer's recommended conditioner prior to application of the 
first coat.
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3.2.2   Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be 
solvent-cleaned or detergent-washed in accordance with SSPC SP 1.  Surfaces 
that contain loose rust, loose mill scale, and other foreign substances 
shall be cleaned mechanically with hand tools according to SSPC SP 2, power 
tools according to SSPC SP 3 or by sandblasting according to SSPC SP 7.  
Shop-coated ferrous surfaces shall be protected from corrosion by treating 
and touching up corroded areas immediately upon detection.

3.2.3   Nonferrous Metallic Surfaces

Galvanized, aluminum and aluminum-alloy, lead, copper, and other nonferrous 
metal surfaces shall be solvent-cleaned or detergent-washed in accordance 
with SSPC SP 1.

3.2.4   Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all loose dirt and dust 
removed by brushing with a soft brush, rubbing with a cloth, or 
vacuum-cleaning prior to application of the first-coat material.  A damp 
cloth or sponge may be used if paint will be water-based.

3.2.5   Mastic-Type Surfaces

Mastic-type surfaces shall be prepared by removing foreign material.

3.2.6   Wood Surfaces

Wood surfaces shall be cleaned of foreign matter.  Moisture content of the 
wood shall not exceed 12 percent as measured by a moisture meter, unless 
otherwise authorized.  Wood surfaces adjacent to surfaces to receive 
water-thinned paints shall be primed and/or touched up before applying 
water-thinned paints.  Small, dry seasoned knots shall be scraped, cleaned, 
and given a thin coat of commercial knot sealer, before application of the 
priming coat.  Pitch on large, open, unseasoned knots and all other beads 
or streaks of pitch shall be scraped off, or, if it is still soft, removed 
with mineral spirits or turpentine, and the resinous area shall be thinly 
coated with knot sealer.  Finishing nails shall be set, and all holes and 
surface imperfections shall be primed.  After priming, holes and 
imperfections in finish surfaces shall be filled with putty or plastic wood 
filler, colored to match the finish coat if natural finish is required, 
allowed to dry, and sanded smooth.  Putty or wood filler shall be 
compatible with subsequent coatings.

3.2.6.1   Interior Wood Stain

Interior wood surfaces to receive clear finish shall be sanded.  Oak and 
other open-grain wood to receive stain shall be given a coat of wood filler 
not less than 8 hours before the application of stain; excess filler shall 
be removed and the surface sanded smooth.

3.2.7   Previously Painted Surfaces

Previously painted surfaces shall be thoroughly cleaned of all grease, 
dirt, dust or other foreign matter.  Blistering, cracking, flaking and 
peeling or other deteriorated coatings shall be removed.  Slick surfaces 
shall be roughened. Damaged areas such as, but not limited to, nail holes, 
cracks, chips, and spalls shall be repaired with suitable material to match 
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adjacent undamaged areas.  Edges of chipped paint shall be feather edged 
and sanded smooth. Rusty metal surfaces shall be cleaned as per SSPC 
requirements.  Solvent, mechanical, or chemical cleaning methods shall be 
used to provide surfaces suitable for painting.  Chalk shall be removed so 
that when tested in accordance with ASTM D 4214, the chalk resistance 
rating is no less than 8.  New, proposed coatings shall be compatible with 
existing coatings.  If existing surfaces are glossy, the gloss shall be 
reduced.

3.2.8   Exterior Brick Surfaces

Existing and new exterior brick surfaces shall be cleaned and sealed with a 
clear, penetrating, breathable water repellent. Finish shall be spray 
applied.

3.3   MIXING AND THINNING

When thinning is approved as necessary to suit surface, temperature, 
weather conditions, or application methods, paints may be thinned in 
accordance with the manufacturer's directions.  When thinning is allowed, 
paints shall be thinned immediately prior to application with not more than 
1 pint (0.125 L) of suitable thinner per gallon (liter).  The use of 
thinner shall not relieve the Contractor from obtaining complete hiding, 
full film thickness, or required gloss.  Thinning shall not cause the paint 
to exceed  limits on volatile organic compounds.  Paints of different 
manufacturers shall not be mixed.

3.3.1   Cement-Emulsion Filler Coat

Cement and aggregate shall be dry-mixed so that uniform distribution and 
intermixing are obtained.  Mixing liquid and one-half of the total amount 
of water shall be premixed and added gradually to the white portland cement 
and aggregate with constant stirring until a thick, smooth material is 
obtained.  Emulsion paint shall then be added to the mixture and stirred 
until uniformity is obtained.  The blend shall have a thick, creamy 
consistency.  The remainder of the water shall be added if necessary to 
obtain a material with adequate application properties.  Blending resin 
emulsion or emulsion paint with any other component shall be done with 
caution; too rapid an agitation will cause air entrapment and foaming.

3.4   APPLICATION

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Unless 
otherwise specified or recommended by the paint manufacturer, paint may be 
applied by brush, roller, or spray.  At the time of application, paint 
shall show no signs of deterioration.  Uniform suspension of pigments shall 
be maintained during application.  Each coat of paint shall be applied so 
dry film shall be of uniform thickness and free from runs, drops, ridges, 
waves, pinholes or other voids, laps, brush marks, and variations in color, 
texture, and finish.  Hiding shall be complete.  Rollers for applying 
paints and enamels shall be of a type designed for the coating to be 
applied and the surface to be coated.  Special attention shall be given to 
insure that all edges, corners, crevices, welds, and rivets receive a film 
thickness equal to that of adjacent painted surfaces.  Paints, except 
water-thinned types, shall be applied only to surfaces that are completely 
free of moisture as determined by sight or touch.
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3.4.1   Ventilation

Affected areas shall be ventilated during paint application so that workers 
exposure to chemical substances shall not exceed limits as established by 
ACGIH-02, or as required by a more stringent applicable regulation.  
Interior work zones having a volume of 10,000 cubic feet (280 cubic meters) 
or less shall be ventilated at a minimum of 2 air exchanges per hour.  
Ventilation in larger work zones shall be maintained by means of mechanical 
exhaust.  Solvent vapors shall be exhausted outdoors, away from air intakes 
and workers.  Return air inlets in the work zone shall be temporarily 
sealed before start of work until the coatings have dried.

3.4.2   Respirators

Operators and personnel in the vicinity of operating paint sprayers shall 
wear respirators.

3.4.3   First Coat

The first coat on plaster, gypsum wallboard, and other surfaces shall 
include repeated touching up of suction spots or overall application of 
primer or sealer to produce uniform color and gloss.  Excess sealer shall 
be wiped off after each application.  The first coat on both faces of wood 
doors shall be applied at essentially the same time.  Glazed doors and 
sashes shall be given the specified coating system within 3 weeks of the 
time they are glazed, but not before the glazing material has set; paint 
shall overlay glass about 70 mils (1.78 mm) all around.  Each varnish coat 
shall be sanded lightly prior to application of subsequent coats.

3.4.4   Timing

Surfaces that have been cleaned, pretreated, and otherwise prepared for 
painting shall be given a coat of the specified first coat as soon as 
practical after such pretreatment has been completed, but prior to any 
deterioration of the prepared surface.  Sufficient time shall elapse 
between successive coats to permit proper drying.  This period shall be 
modified as necessary to suit weather conditions.  Oil-based or 
oleoresinous solvent-type paints shall be considered dry for recoating when 
the paint feels firm, does not deform or feel sticky under moderate 
pressure of the thumb, and the application of another coat of paint does 
not cause the undercoat to lift or lose adhesion.  Manufacturer's 
instructions for application, curing and drying time between coats of 
two-component systems shall be followed.

3.4.5   Stains

Clear sealer shall be applied at the rate specified in the manufacturer's 
printed directions.  Oil-type sealer shall be applied by brushing with the 
grain for the full length of the board or course of siding.

3.4.6   Fillers

Concrete and masonry surface voids shall be filled; however, surface 
irregularities need not be completely filled.  The dried filler shall be 
uniform and free of pinholes.  Filler shall not be applied over caulking 
compound.

3.4.6.1   Cement-Emulsion Filler
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Immediately before filler application, surfaces shall be dampened uniformly 
and thoroughly, with no free surface water visible, by several applications 
of potable water with a fog spray, allowing time between the sprayings for 
water to be absorbed.  Cement-emulsion filler shall be scrubbed into the 
surface vigorously with a stiff-bristled brush having tampico or palmyra 
bristles not longer than 2-1/2 inches (63 mm).  At least 24 hours shall 
elapse before applying exterior emulsion paint over cement-emulsion filler. 
 When the ambient temperature is over 85 degrees F (29 degrees C), 
cement-emulsion filler surfaces shall be dampened lightly with a fog spray 
of potable water immediately prior to application of the subsequent paint 
coat.

3.4.6.2   Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the 
manufacturer's instructions.  Surface voids shall be filled and excess 
filler shall be removed from the surface with a rubber squeegee.  The 
filler shall be allowed to dry the length of time specified by the 
manufacturer prior to applying successive coats of paint.

3.4.7   Textured Coating

Application of textured coating, FS TT-C-555, shall be as specified in the 
manufacturer's printed directions.  

3.4.8   Ferrous-Metal Primer

Primer for ferrous-metal shall be applied to ferrous surfaces to receive 
paint other than asphalt varnish prior to deterioration of the prepared 
surface.  The semitransparent film applied to some pipes and tubing at the 
mill is not to be considered a shop coat, but shall be overcoated with the 
specified ferrous-metal primer prior to application of finish coats.

3.5   PIPE COLOR CODE MARKING

Pipes in exposed areas and in accessible pipe spaces shall be provided with 
color band and titles adjacent to all valves, except those provided at 
plumbing fixtures, at not more than 40 foot (12 meter) spacing on straight 
pipe runs, adjacent to change in direction, and on both sides where pipes 
pass through walls or floors.  Color code marking shall be of the color 
listed in TABLE I and the size listed in TABLE II.  The arrows shall be 
installed adjacent to each band to indicate the direction of flow in the 
pipe.  The legends shall be printed in upper-case black letters as listed 
in TABLE I.  Letter sizes shall be as listed in TABLE II.  Marking shall be 
painted or applied using colored, pressure-sensitive adhesive markers of 
standard manufacture.  Paint shall be as specified for insulated and 
uninsulated piping.

TABLE I.  COLOR CODES FOR MARKING PIPE

                                                  Letters and
             Material                     Band       Arrow*     Legend

    Cold water (potable)                  Green      White      POTABLE
    WATER
    Fire protection water                 Red        White      FIRE PR.
    WATER
    Hot water (domestic)                  Green      White      H.W.
    Hot water recirculating (domestic)    Green      White      H.W.R.
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TABLE I.  COLOR CODES FOR MARKING PIPE

                                                  Letters and
             Material                     Band       Arrow*     Legend
    High temp. water supply               Yellow     Black      H.T.W.S.
    High temp. water return               Yellow     Black      H.T.W.R.
    Boiler feed water                     Yellow     Black      B.F.
    Low temp. water supply (heating)      Yellow     Black      L.T.W.S.
    Low temp. water return (heating)      Yellow     Black      L.T.W.R.
    Condenser water supply                Green      White      COND. W.S.
    Condenser water return                Green      White      COND. W.R.
    Chilled water supply                  Green      White      C.H.W.S.
    Chilled water return                  Green      White      C.H.W.R.
    Condensate                            Yellow     Black      COND.
     _____________________

TABLE II.  COLOR CODE MARKING SIZES

  Outside Diameter     Length of         Arrow          Size of Legend
   of Pipe Covering    Color Band    Length x Width   Letters and Numerals
    (Inches)            (inches)         (Inches)            (Inches)

  Less than 1-1/2         8             8 x 2-1/4            1/2
  1-1/2 to 2-3/8          8             8 x 2-1/4            3/4
  2-1/2 to 7-7/8         12             8 x 2-1/4          1-1/4
  8 to 10                24            12 x 4-1/2          2-1/2
  Over 10                32            12 x 4-1/2          3-1/2

TABLE II.  COLOR CODE MARKING SIZES

   Outside Diameter      Width of        Arrow          Size of Legend
   of Pipe Covering    Color Band    Length x Width   Letters and Numerals
    (mm)                 (mm)             (mm)               (mm)

  Less than 38            200           200 x 57              13
  38 to 60                200           200 x 57              19
  60 to 150               300           200 x 57              31
  200 to 225              600           300 x 110             63
  Over 250                800           300 x 115             88

3.6   MISCELLANEOUS PAINTING

3.6.1   Lettering

Lettering shall be provided as scheduled on the drawings, shall be block 
type, and shall be black enamel. 

3.7   SURFACES TO BE PAINTED

Surfaces listed in the painting schedules at the end of this section, other 
than those listed in paragraph SURFACES NOT TO BE PAINTED, shall be painted 
as scheduled.

3.8   SURFACES NOT TO BE PAINTED

Surfaces of hardware, fittings, and other factory finished items shall not 
be painted.
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3.9   CLEANING

Cloths, cotton waste and other debris that might constitute a fire hazard 
shall be placed in closed metal containers and removed at the end of each 
day.  Upon completion of the work, staging, scaffolding, and containers 
shall be removed from the site or destroyed in an approved manner.  Paint 
and other deposits on adjacent surfaces shall be removed and the entire job 
left clean and acceptable.

3.10   PAINTING SCHEDULES

The following painting schedules identify the surfaces to be painted and 
prescribe the paint to be used and the number of coats of paint to be 
applied.  Contractor options are indicated by ------or------ between 
optional systems or coats.

EXTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat
Wood, unless       CID A-A-2336             FS TT-E-2784         FS TT-E-2784
otherwise                                   
specified.

Galvanized         FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
metal.             Type III                 
                                                                              

Non-ferrous
metal              FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
(non-galvanized)   Type III                 

Brick              FS SS-W-110C             FS SS-W-110C         FS SS-W-110C
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INTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

                                                                              

Gypsum board       CID A-A-2994             CID A-A-2246         CID A-A-2246
                   Type II
                                            
----------------or----------------      
                                            CID A-A-2247         CID A-A-2247
                                            ----------------or----------------
                                            CID A-A-2248         CID A-A-2248
                                                                              
Gypsum board        CID A-A-2994             FS TT-E-2784        FS TT-E-2784
in                  Type II                  
food-preparation,
food-serving,
restrooms and
laundry areas,
unless otherwise
specified.
                                                                              
Ferrous Metal      SSPC Paint 25            CID A-A-2962         CID A-A-2962
unless                                      Type I               Type I
otherwise                                   Grade C              Grade C   
specified                                   
                                                                              

Ferrous metal      Two coats of paint as recommended by             None
factory-primed     the equipment manufacturer
mechanical and
electrical
equipment.
                                                                              

Galvanized metal:  SSPC Paint 25            CID A-A-2962         CID A-A-2962
                                            Type I               Type I 
                                            Grade C              Grade C
                                                                              

Wood:              CID A-A-2994             CID A-A-2246            None
unless otherwise                            -----------------or---------------
specified.
                                            CID A-A-2247            None
                                            -----------------or---------------
                                            CID A-A-2248            None
                                                                              

Wood:                  N/A                  FS TT-S-711          FS TT-V-119
Transparent                                                       3 coats 
                                                                              

        -- End of Section --
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SECTION 09950

WALLCOVERINGS
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM F 793 (1993) Standard Classification of 
Wallcovering by Durability Characteristics

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Wallcovering and Accessories; FIO.

Manufacturer's descriptive data, documentation stating physical 
characteristics, flame resistance, mildew and germicidal characteristics.

SD-06 Instructions

Installation; FIO.

Preprinted installation instructions for wallcovering and accessories.

Maintenance; FIO.

Preprinted cleaning and maintenance instructions for wallcovering and 
accessories.

SD-13 Certificates

Wallcovering; FIO.

Manufacturer's statement attesting that the product furnished meets or 
exceeds specification requirements.  The statement must; be dated after the 
award of the contract, state Contractor's name and address, name the 
project and location, and list the requirements being certified.

SD-14 Samples
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Wallcovering and Accessories; FIO.

Three samples of each indicated type, pattern, and color of wallcovering.  
Samples of wall covering shall be minimum5 x 7 inches (125 x 175 mm) and of 
sufficient size to show pattern repeat.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in manufacturers original unopened 
containers labeled with manufacturers name, pattern, texture, size and 
related information.  Materials shall be stored in accordance with the 
manufacturer's instructions in a clean dry ventilated area with temperature 
maintained above60 degrees F (16 degrees C) for two days prior to 
installation.

1.4   ENVIRONMENTAL REQUIREMENTS

Areas to receive wallcovering shall be maintained at a temperature above 60 
degrees F (16 degrees C) for 7 days before, during, and 7 days after 
application.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

1.6   EXTRA MATERIALS

Extra material from the same dye lot consisting of 0.5 yards (0.5 m) of 
full-width wallcovering for each 30 linear yards (linear meters) of 
wallcovering installed shall be provided for maintenance.

PART 2   PRODUCTS

2.1   WALLCOVERINGS

Wallcoverings shall be material designed specifically for the specified 
use.  The wallcovering shall contain a non-mercury based mildewcide.  The 
wallcovering shall be type made without the use of cadmium based 
stabilizers.  Wallcovering shall have a Class A flame spread rating of 0-25 
and smoke development rating of 0-50 when tested in accordance with ASTM E 
84.

2.1.1   Vinyl Wallcovering 

Vinyl wallcovering shall be a vinyl coated woven or nonwoven fabric and 
shall conform to ASTM F 793, Category IV, Type I, (8 to 13 ounces (0.270 to 
0.440 kg)) or V Type II, (13.1 to 24 ounces (0.445 to 0.815 kg))as 
indicated on finish schedule.  Total weight per square yard (meter) and 
width shall be 54 inches (1350 mm).

2.3   PRIMER AND ADHESIVE

Primer and adhesive shall be of a type recommended by the wallcovering 
manufacturer and shall contain a non-mercury based mildewcide.  Adhesive 
shall be strippable type. 
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2.4   COLOR, TEXTURE, AND PATTERN

Color, texture, and pattern shall be as indicated on Finish Schedule.

PART 3   EXECUTION

3.1   EXAMINATION

Contractor shall inspect all areas and conditions under which wallcoverings 
are to be installed.  Contractor shall notify in writing of any conditions 
detrimental to the proper and timely completion of the installation.  Work 
will proceed only when conditions have been corrected and accepted by the 
installer.

3.2   SURFACE PREPARATION

Wallcovering shall not be applied to surfaces that are rough, that contain 
stains that will bleed through the wallcovering, or that are otherwise 
unsuitable for proper installation.  Cracks and holes shall be filled and 
rough spots shall be sanded smooth.  Surfaces to receive wallcovering shall 
be thoroughly dry.  Plaster surfaces shall age at least 30 days prior to 
installation of vinyl wallcoverings.  Interior surfaces of exterior masonry 
walls shall be sealed to prevent moisture penetration, then primed with a 
wallcovering primer in accordance with the manufacturer's instructions.  
Moisture content of plaster, concrete, and masonry shall be tested with an 
electric moisture meter and reading shall be not more than 5 percent.  
Masonry walls shall have flush joints.  Concrete and masonry walls shall be 
coated with a thin coat of joint compound or cement plaster as a substrate 
preparation.  Surface of walls shall be primed as required by 
manufacturer's instructions to permit ultimate removal of wallcovering from 
the wall surface.  Primer shall be allowed to completely dry before 
adhesive application.

3.3   INSTALLATION

3.3.1   Vinyl Wallcovering

Wallcovering shall be installed in accordance with the manufacturer's 
installation instructions.  Glue and adhesive spillage shall be immediately 
removed from wallcovering face and seams with a remover recommended by the 
manufacturer.  After the installation is complete, the fabric wallcovering 
shall be vacuumed with a ceiling to floor motion.

3.4   CLEAN-UP

Upon completion of the work, wallcovering shall be left clean and free of 
dirt or soiling.  Surplus materials, rubbish, and debris resulting from the 
wallcovering installation shall be removed and area shall be left clean.

        -- End of Section --
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SECTION 10160

TOILET PARTITIONS
08/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

 
FEDERAL SPECIFICATIONS (FS)

FS RR-P-1352 (Rev C) Partitions, Toilet, Complete 
 
1.2   SYSTEM DESCRIPTION

Toilet partition system, including toilet enclosures, room entrance 
screens, and urinal screens, shall be a complete and usable system of 
panels, hardware, and support components.  The partition system shall be 
provided by a single manufacturer and shall be a standard product as shown 
in the most recent catalog data.  The partition system shall be as shown.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Toilet Partition System; FIO.

Manufacturer's technical data and catalog cuts including installation and 
cleaning instructions.

SD-04 Drawings

Toilet Partition System; GA.

Drawings showing plans, elevations, details of construction, hardware, 
reinforcing, fittings, mountings, and anchorings.

SD-14 Samples

Toilet Partition System; FIO.

Color samples as indicated on finish schedule.

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
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packaging with the brand, item identification, and project reference 
clearly marked.  Components shall be stored in a dry location that is 
adequately ventilated and free from dust, water, or other contaminants and 
shall have easy access for inspection and handling.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   TOILET ENCLOSURES

Toilet enclosures shall conform to FS RR-P-1352, Type I, Style C.  Width, 
length and height of toilet enclosures shall be as shown.  Finish surface 
of panels shall be laminated plastic finish 4.  Panels indicated to receive 
toilet paper holders or grab bars as specified in Section 10800 TOILET 
ACCESSORIES shall be reinforced for the reception of the items required.  
Grab bars shall withstand a bending stress, shear stress, shear force, and 
a tensile force induced by 250 lbf (1112 N).  Grab bars shall not rotate 
within their fittings..

2.3   URINAL SCREENS

Urinal screens shall conform to FS RR-P-1352, Type III, Style D.  Finish 
surface of screens shall be laminated plastic finish 4.  Width and height 
of urinal screens shall be as shown.

2.4   HARDWARE

Hardware for the toilet partition system shall conform to FS RR-P-1352for 
the specified type and style of partitions.  Hardware finish shall be 
highly resistant to alkalies, urine, and other common toilet room acids.

2.5   COLORS

Color of finishes for toilet partition system components shall be as 
specified in finish schedule.

PART 3   EXECUTION

3.1   INSTALLATION

Toilet partitions shall be installed straight and plumb in accordance with 
approved manufacturer's instructions with horizontal lines level and 
rigidly anchored to the supporting construction.  Where indicated, 
anchorage to walls shall be by toggle-bolting.  Drilling and cutting for 
installation of anchors shall be at locations that will be concealed in the 
finished work.

3.2   ADJUSTING AND CLEANING

Doors shall have a uniform vertical edge clearance of approximately 3/16 
inch (5 mm) and shall rest open at approximately 30 degrees when unlatched. 
 Baked enamel finish shall be touched up with the same color of paint that 
was used for the finish.  Toilet partitions shall be cleaned in accordance 
with approved manufacturer's instructions and shall be protected from 
damage until accepted.
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        -- End of Section --
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SECTION 10440

INTERIOR SIGNAGE
05/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

1.2   GENERAL

Interior signage shall be of the sizes and types shown on the drawings, 
shall conform to the requirements specified herein, and shall be provided 
at the locations indicated.  Signs shall be complete with lettering, 
framing as detailed, and related components for a complete installation.  
Signs shall be the standard product of a manufacturer regularly engaged in 
the manufacture of such products and shall essentially duplicate signs that 
have been in satisfactory use at least 2 years prior to bid opening.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Interior Signage; FIO.

Manufacturer's descriptive data, catalogs cuts, installation and cleaning 
instructions.

SD-04 Drawings

Interior Signage; FIO.

Drawings showing elevations of each type of sign, dimensions, details and 
methods of mounting or anchoring, shape and thickness of materials, and 
details of construction.  A schedule showing the location of each sign type 
shall be included.

SD-14 Samples

Interior Signage; FIO.

One sample of each of the following sign types showing typical quality and 
workmanship.  The samples may be installed in the work, provided each 
sample is identified and location recorded.

a.  Direction sign.
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b.  Door sign.

c.  Building directory.

Two samples of manufacturer's standard color chips for each material 
requiring color selection.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in manufacturer's original 
packaging and stored in a clean, dry area.

1.5   EXTRA STOCK

The Contractor shall provide extra stock of the following:  10 blank 
plaques of each color and size for sign types L49t.2. 20 changeable message 
strips for sign type L49t.2.

PART 2   PRODUCTS

2.1   SIGN STANDARDS

2.2 TYPOGRAPHY

   a.  Type style copy shall be a true, clean accurate reproduction
       of typeface specified. Upper and lower case or all caps as indicated
       on sheet 6.2. Letter spacing to be normal and interline spacing shall 
     
       be set by manufacturer.

   b.  Arrows, symbols and logo art. To be provided in style, sizes, colors 
       and spacing as shown on sheet 6.2.

   c.  Braille Grade 2.

   d.  Translations Grade 2 Braille copy and any second language text,
       as noted in Sign Message Schedule, is responsibility of the sign 
manufacturer. 

2.5  PROJECT COLORS AND FINISHES
  
   a.   Typograph (white)
   b.   Sign insert background equal to Benjamin Moore #H6-104.
   c.   End cap/frame equal to Benjamin Moore #HC-104.

2.5.1   PROJECT FINISHES

   a.   Finishes are to meet current Federal ADA and any Ste requirements.
   b.   Finish is to me matte, 11 to 19 degree on a 60 degree glossimeter.

2.5.2   SIGNS

2.5.3   INTERCHANGEABLE COMPONENT SIGN SYSTEM

   a.   Interchangeable Component Sign System shall be comprosed of three
        primary components; Structural Rail. Copy insert (s) and interlocking
        end caps or frames.
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   b.   Interior sign system is capable of being arranged in a variety of
        configurations with a minimum of attachments, devices and connectors. 
   c.   Interchangeable nature of the system will allow for changes of
        graphic components of the installed sign without changing sign in its 
entirety.  

2.2.2   STRUCTURAL RAIL

      a.   Structural Rail utilizes horizontal rails spaced to allow uniform
           modular sizing of signs. It is the internal structural member of 
the
           sign in extruded aluminum anodozed black.
      b.   The Structural Rail shall accept an extruded aluminum or plastic
           insert on one side or on both sides depending upon sign style.
      c.   Structural Rail shall allow for different mounting devices 
including
           wall mounting fro screw-on applications using pressure sensitive 
tape
           freestanding mount ceiling mount and other mounting devices as 
needed.
      d.   Structural Rails can be convertible in the field to permit a sign 
to
           be enlarged from one size to another in height or width.
         1.   Rail Joiners extruded in black PVC plastic. Rail Joiners 
connect 
              Structural Rils together provideng a butt joint along their 
edges.
              Rail Joiners are not visible in rail assembly.
         2.   Accent Strips extruded 6063T5 aluminum alson connect Structural
              Rails together but with a visible horizontal rib which is seen
              between the adjacent copy inserts.
         3.   Top/Bottom Trim extruded 6063T5 aluminum provides decorative 
trim
              cap which butts flush to adjacent copy insert and e2.6 Text in  
tags exceeds the maximum length of 300 characters

2.6.1   COPY INSERTS

      a.   Copy Inserts accept various forms of copy and graphics and attach 
to
           the Structural Rail with a hook detail.
      b.   Copy Inserts are interchangeable by sliding horizontally from 
either
           side of sign and to other signs in system of equal width or height.
      c.   Cleanable without use of special chemicals or cleaning solutions.
      d.   Copy Insert Materials.
         1.   ABS Inserts - 090 omcj extruded ABS plastic core with 003 UV
              resistant acrylic cap bond [ressire sensitive adhesive. Insert
              color is painted in acrylic lacquer. Finished in a texture 
pattern
              to prevent glare and disguise fingerprints.

2.6.2   ALUMINUM INSERTS 

   028 inch coil anodized aluminum precision slit and pressure bonded to
   extruded 6063T5 aluminum Carrier Insert using adhesive.

2.6.3  WINDOW INSERTS
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   Extruded 6063T5 aluminum with integral hooks for commection to Structural
   Rail. Color is anodized black or acrylic lacquer Inserts hold diecut paper
   insert with a clear 020 inch textured polycarbonate lens.

2.7.2  SUBSURFACE COPY INSERTS

   Textured 030 inch clear polycarbonate face with subsurface applied High 
   Performance Cast PVC Vinyl copy. Face is back sprayed with acrylic enamel
   and laminated to an extruded aluminum carrier insert.

2.8  SLIDING INSERTS

   Extruded 6063T5 aluminum with a black anodized finish with integral hooks
   for connection with Structural Rail. Holds .030 inch textured 
   polycarbonate. Sliding Insert of Slide Knob slide horizontally exposing
   different graphic information.

2.9  ADA, TACTILE INSERT

   Tactile sign to provide for letters, numbers and Braille to be integral
   with sign plaque material.

      a.   Tactile Photo-polymer inserts are .080 inch phenolic photo polymer
           with raised copy etched to .031 inch, pressure bonded to extruded 
           PVC hooks with adhesive. Background color is painted in acrylic
           lacquer in the specified color. Top surface of copy characters is
           then added using flood coat screening or roller printing. Both
           processes use silk-screen inks.
      b.   Numbers, letters and Braille to be raised .031 inch from the
           background surface. The draft of the letters, numbers and Braille
           to be sharp and clean.
      c.   Braille dots are to conform with standard dimensions for literary.
           Braille Dot diameter .059 inches Inter-dot spacing .090 inches;
           Horizontal separation between cells .241 inches; Vertical
           separation between cells 395 inches.

2.9.2   INTERLOCKING END CAPS OR FRAME

      a.   End caps interlock to Structural Rail with steel spring clops to
           form an integral unit, enclosing and securing the changeable copy
           inserts, without requiring tools for assembly.
      b.   Extruded in 6063T5 aluminum or injection molded ABS Painted with
           acrylic lacquer in any color.
      c.   Interchangeable to either end of sign and to other signs in the
           system of equal height.
      d.   Locking feature can be added by notching structural rail to accept
           locking tab in end cap clip.
      e.   Six styles are optional: Round Corner, Square Corner, Slimline,
           Angleback, Stepback and Bullnose.

2.3     GRAPHIC PROCESS

2.3.1   TYPE AND SYMBOLS ARE TO BE REPRODUCED IN THE FOLLOWING MANNER:

      a.   Vinyl First Surface Copy (non-tactile) - Injection molded or
           extruded ABS plastic or aluminum insert with first surface applied
           High Performance Cast PVC Vinyl copy.
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      b.   Subsurface Copy Inserts - Textured .030 inch clear polycarbonate
           face with subsurface applied High Performance Cast PVC Vinyl copy.
           Face is back sprayed with acrylic lacquer with flex additive and
           laminated to an extruded aluminum carrier insert.
      
      c.   Integral Tactile Copy Inserts - Phenolic photo polymer.
      d.   Silk-screened First Sirface Copy (non-tactile) - Injection molded
           or extruded ABS plastic or aluminum insert with first surface
           applied lacquer-based silkscreened copy.
      e.   Engraved Copy - Extruded ABS insert painted with acrylic lacquer
           finish. Engraved through one of eight standard ABS materials
           painted surface exposing desired color for copy.
      f.   LNS (letters, numbers and symbols) - individual characters
           silk-screened on .020 inch PVC insert.Inserts slide into Window
           insert and are protected by clear .010 polycarbonate lens.

2.4   SIGN TYPES

           General

   The sign system is comprised of sign types families that are identified by
   letters and numbers which identify a particular group of sign components
   and sizes. An additional set of letters identifies a specific style of
   sign within that family.

2.4.1   SIGN TYPES
   
   As indicated on sheet 6.2

2.5   FABRICATION

      a.   Design components to allow for expansion and contraction for a
           minimum material temperature range of 56 degree C (100 degree
           stressing of adhesives and fasteners.
      b.   Form work to required shapes and sizes with true curves, lines,
           and angles. Provide necessary rebates, lugs and brackets for
           assembly of units.
      c.   Contact surfaces of connected members be true. Assembled so joints
           will be tight and practically unnoticeable, without use of filling 
compound.
      d.   Signs shall have fine, even texture and be flat and sound. Lines
           and miters sharp, arises unbroken, profiles accurate and ornament
           true to pattern. Plane surfaces be smooth flat and without
           oilcanning free of rack and twist. Maximum variation from plane of
           surface plus or minus 0.015 inch. Restore texture to filed or cut 
areas.
      e.   Level or straighten wrought work. Members shall have sharp lines  
           and angles and smooth surfaces.
      f.   Extruded members to be free from extrusion marks. Square turns and
           corners sharp, curve true.
      g.   Conceal fastenings where possible. Exposed ends and edges mill
           smooth with corners slightly rounded.
      h.   All painted surfaces properly primed. Finish coating of paint to
           have complete coverage with no light or thin applications allowing
           substrate or primer to show. Finished surface smooth, free of
           scratches, gouges, drips, bubbles, thickness variations, foreign
           matter and other imperfections.
      i.   Movable parts including hardware are to be cleaned and adjusted to
           operate as designed without binding of deformation of members.
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           Doors and covers centered in opening of frame. All contact surfaces
           fit tight and even without forcing or warping components.
      j.   Shop fabricate so far as practicable and pre-assemble items to
           greatest extent possible to minimize field splicing and assembly.
           

           Disassemble units only as necessary for shipping and handling
           limitations. Clearly mark units for re-assembly and coordinated 
installation.

2.6   MAGNETIC STRIP DIRECTORIES

   Magnetic strip building directories shall be provided with a changeable 
direction listing consisting of the areas, offices and personnel located 
within the facility. Directory shall be non-illuminated surface wall mounted 
type complete with components by single manufacturer. Directory shall be 
equipped with blank message strips required to fill directory and sufficient 
message strips complete with proper copy to complete blank spaces. Depth 
shall be approximately 2-1/2 inches (65mm). The overall width of the  
directory shall be as shown on the drawings. Directory shall have a standard 
continuous header not less than 4 inches (100mm) deep. Message strips shall 
have self-aligning reveal and shall be flexible and stackable for ease of 
installation and removal.

PART 3   EXECUTION

3.1   INSTALLATION

    a.   Protect products against damage during field handling and
         installation. Protect adjacent existing and newly placed         
         construction as necessary to prevent damage during installation.
         Paint and touch up any exposed fasteners and connecting hardware
         to match color and finish of surrounding surface.

    b.   Mount signs in proper alignment, level and plumb according to sign
         location plan and the dimensions given on elevation and sign
         location drawings. When otherwise not dimensioned, signs shall be
         installed where best suited to provide a consistent apperance
         throughout the project.

    c.   At completion of sign installation, clean exposed sign surface. 
         Clean and repair any adjoining surfaces that became soiled or
         damaged as a result of installation of signs.

    d.   Locate signs as shoen on the Sign Location Plans.

    e.   At completion of installation turn over any additional stock of
         signs and sign components listed in Sign Message Schedule.

3.1.1     SIGN MESSAGE SCHEDULE

      a.   The Sign Message Schedule and Sign Location Plans are
           inter-related documents. These documents represent location, 
           type and total number of signs required.       

      b.   Contractor shall clarify any perceived irregularities in the Sign
           Message Schedule.
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        -- End of Section --
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SECTION 10522

FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES

07/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only.   

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1036 (1991) Flat Glass

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP (1988) Metal Finishes Manual

STRUCTURAL STEEL PAINTING COUNCIL (SSPC)

SSPC SP 5 (1991) White Metal Blast Cleaning

SSPC SP 8 (1991) Pickling 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
PROCEDURES:

SD-01 Data

Fire Extinguisher Cabinet; FIO.

Product data for each type of product specified.  For fire extinguisher 
cabinets include rough-in dimensions, details showing mounting methods, 
relationships of box and trim to surrounding construction, door hardware, 
cabinet type and materials, trim style, door construction, panel style, and 
materials.

1.3   QUALITY ASSURANCE

1.3.1   Single-Source Responsibility

Obtain fire extinguishers and cabinets from one source from a single 
manufacturer.

1.3.3   UL-Listed Products

Fire extinguishers UL-listed and bear UL "Listing Mark" for type, rating, 
and classification of extinguisher.

PART 2   PRODUCTS
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2.1   FIRE EXTINGUISHERS

2.1.1   General

Provide fire extinguishers for each extinguisher cabinet and other 
locations indicated, in colors and finishes selected by the Government from 
manufacturer's standard, which comply with requirements of governing 
authorities.

a.  Fill and service extinguishers to comply with requirements of 
governing authorities and manufacturer.

b.  Abbreviations indicated below identify extinguisher types related 
to UL classification and rating system and not necessarily to type 
and amount of extinguishing material contained in extinguisher.

2.1.2   Multipurpose Dry Chemical Type

UL-rated 1-A:10-B:C, 2-1/2-lb. nominal capacity, in enameled steel 
container.

2.3   FIRE EXTINGUISHER CABINETS

Provide fire extinguisher cabinets where indicated, of suitable size for 
housing fire extinguishers of types and capacities indicated.  
Manufacturer's standard enameled steel box, with trim, frame, door, and 
hardware to suit cabinet type, trim style, and door style indicated.  Weld 
all joints and grind smooth.  Miter and weld perimeter door frames.

2.3.1   Cabinet Type

Suitable for mounting conditions indicated, of the following types:

a.  Semirecessed:  Cabinet box (tub) partially recessed in walls of 
shallow depth.

2.3.2   Trim Style

Fabricate trim in one piece with corners mitered, welded, and ground smooth.

a.  Trimless:  Surface of surrounding wall finishes flush with 
exterior finished surface of frame and door of fire extinguisher 
cabinet, without any overlapping trim attached to cabinet.

2.3.3   Door Material and Construction

Manufacturer's standard door construction, of material indicated, 
coordinated with cabinet types and trim styles selected.

a.  Enameled Steel:  Manufacturer's standard finish, hollow steel door 
construction with tubular stiles and rails.

b.  Door Glazing:  Clear float glass complying with ASTM C 1036, Type 
I, Class 1, Quality q3.

2.3.4   Identification

Identify fire extinguisher in cabinet with lettering spelling "FIRE 
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EXTINGUISHER" applied to door.  Provide lettering to comply with 
requirements indicated for letter style, color, size, spacing, and location 
or, if not otherwise indicated, as selected by the Government from 
manufacturer's standard arrangements.

a.  Application Process:  Silk screen.

2.3.5   Door Style

Manufacturer's standard design.

2.3.6   Door Hardware

Provide manufacturer's standard door-operating hardware of proper type for 
cabinet type, trim style, and door material and style indicated.  Provide 
either lever handle with cam action latch, or door pull, exposed or 
concealed, and friction latch.  Provide concealed or continuous-type hinge 
permitting door to open 180 deg.

2.4   FINISHES FOR FIRE EXTINGUISHER CABINETS, GENERAL

Comply with NAAMM AMP for recommendations relative to application and 
designations of finishes. Protect mechanical finishes on exposed surfaces 
from damage by application of strippable, temporary protective covering 
prior to shipment.

2.5   STEEL FIRE EXTINGUISHER CABINET FINISHES

2.5.1   Surface Preparation

Solvent-clean surfaces in compliance with SSPS-SP 1 to remove dirt, oil, 
grease, and other contaminants that could impair paint bond.  Remove mill 
scale and rust, if present, from uncoated steel in compliance with SSPC SP 5
 or SSPC SP 8.

2.5.2   Factory-Priming for Field-Painted Finish

Apply shop primer specified below immediately following surface preparation 
and pretreatment.

2.5.2.1   Shop Primer

Manufacturer's or Fabricator's standard, fast- curing, lead-free, 
"universal" primer, selected for resistance to normal atmospheric 
corrosion, for compatibility with substrate and field-applied finish paint 
system indicated, and for capability to provide a sound foundation for 
field-applied topcoats despite prolonged exposure.

PART 3   EXECUTION

3.1   INSTALLATION

Install items included in this section in locations indicated; with bottom 
of cabinet 40 inches above finished floor.

a.  Prepare recesses in walls for fire extinguisher cabinets as 
required by type and size of cabinet and style of trim and to 
comply with manufacturer's instructions.
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b.  Securely fasten mounting brackets and fire extinguisher cabinets 
to structure, square and plumb, to comply with manufacturer's 
instructions.

c.  Where exact location of surface-mounted cabinets and 
bracket-mounted fire extinguishers is not indicated, locate as 
directed by the Government.

       -- End of Section --
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SECTION 10800

TOILET ACCESSORIES
10/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1036 (1991) Flat Glass 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation, 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Finishes; FIO.  Accessory Items; FIO.

Manufacturer's descriptive data and catalog cuts indicating materials of 
construction, fasteners proposed for use for each type of wall 
construction, mounting instructions, and operation instructions.

SD-14 Samples

Finishes; FIO.  Accessory Items; FIO.

One sample of each accessory proposed for use.  Approved samples may be 
incorporated into the finished work, provided they are identified and their 
locations noted.

1.3   DELIVERY, STORAGE, AND HANDLING

Toilet accessories shall be wrapped for shipment and storage, delivered to 
the jobsite in manufacturer's original packaging and stored in a clean, dry 
area protected from construction damage and vandalism.

PART 2   PRODUCTS

2.1   MANUFACTURED UNITS

Toilet accessories shall be provided where indicated in accordance with 
paragraph SCHEDULE.  Each accessory item shall be complete with the 
necessary mounting plates, shall be of sturdy construction with corrosion 
resistant surface.

2.1.1   Anchors and Fasteners
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Anchors and fasteners shall be capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and shall be 
suited for use with the supporting construction.  Exposed fasteners shall 
have oval heads and shall be finished to match the accessory.

2.1.2   Finishes

Except where noted otherwise, finishes on metal shall be provided as 
follows:

                   Metal                                 Finish
                   _____                                 _______

               Stainless steel                    No. 4 satin finish

2.2   ACCESSORY ITEMS

Accessory items shall conform to the requirements specified below.

2.2.2   Grab Bar (GB)

Grab bar shall be 18 gauge (1.3 mm), 1-1/4 inches (32 mm) OD Type 304 
stainless steel.  Grab bar shall be form and length as indicated.  
Concealed mounting flange shall have set screw mounting holes concealed on 
the lip of the flange.  Grab bar shall have peened non-slip surface.  
Installed bars shall be capable of withstanding a 500 pound (2.225 kN) 
vertical load without coming loose from the fastenings and without obvious 
permanent deformation.  Space between wall and grab bar shall be 1/2 inch 
(38 mm).

2.2.4   Glass Mirrors

Glass for mirrors shall be Type I transparent flat type, Class 1-clear.  
Glazing Quality q1 1/4 inch (6 mm) thick conforming to ASTM C 1036.  Glass 
color shall be clear.  Glass shall be coated on one surface with silver 
coating, copper protective coating, and mirror backing paint.  Silver 
coating shall be highly adhesive pure silver coating of a thickness which 
shall provide reflectivity of 83 percent or more of incident light when 
viewed through  1/4 inch (6 mm) thick glass, and shall be free of pinholes 
or other defects.  Copper protective coating shall be pure bright 
reflective copper, homogeneous without sludge, pinholes or other defects, 
and shall be of proper thickness to prevent "adhesion pull" by mirror 
backing paint.  Mirror backing paint shall consist of two coats of special 
scratch and abrasion-resistant paint and shall be baked in uniform 
thickness to provide a protection for silver and copper coatings which will 
permit normal cutting and edge fabrication.

2.2.6   Combination Paper Towel Dispenser/Waste Receptacle Units (PTDWR)

Dispenser/receptacle shall be semi-recessed and shall have a capacity of 
600 sheets of C-fold, single-fold, or quarter-fold towel.  Waste receptacle 
shall be designed to be locked in unit and removable for service.  Locking 
mechanism shall be tumbler key lock.  Waste receptacle shall have a 
capacity of 18 gallons (68 L) .  Unit shall be fabricated of not less than 
0.30 inch (0.8 mm) stainless steel welded construction with all exposed 
surfaces having a satin finish.  Waste receptacle that accepts reusable 
liner standard for unit manufacturer shall be provided.

SECTION 10800  Page 3



ADAL Family Service Center 98B36

2.2.7   Sanitary Napkin Disposer (SND)

Sanitary napkin disposal shall be constructed of Type 304 stainless steel 
with removable leak-proof receptacle for disposable liners.  Fifty 
disposable liners of the type standard with the manufacturer shall be 
provided.  Receptacle shall be retained in cabinet by tumbler lock.  
Disposer shall be provided with a door for inserting disposed napkins, and 
shall be partition mounted, double access or surface mounted.

2.2.9   Soap Dispenser (SD)

Soap dispenser shall be lavatory mounted, liquid type consisting of a 
polyethylene tank with a minimum 0.94 L 32 fluid ounces holding capacity 
and a 6 inch (150 mm) spout length.

2.2.10   Toilet Tissue Dispenser (TTD)

Toilet tissue holder shall be Type II - surface mounted with two rolls of 
tissue mounted horizontally.  Cabinet shall be stainless steel, satin 
finish.

2.2.11   Diaper Changing Station (DCS)

Diaper changing station shall be wall mounted and shall be fabricated of 
high impact plastic with no sharp edges.  Unit fold down platform shall be 
concave to the child's shape, equipped with nylon and velcro safety straps 
and engineered to withstand a minimum static load of 340 lb (155 kg).  Unit 
shall have an integral dispenser for sanitary liners.

PART 3   EXECUTION

3.1   INSTALLATION

Toilet accessories shall be securely fastened to the supporting 
construction in accordance with the manufacturer's approved instructions.  
Accessories shall be protected from damage from the time of installation 
until acceptance.

3.2   SCHEDULE

Accessories Required

             Room
             or
             Space       GB    PTDWR     SND     SD      TTD     DCS
             _____      ______________________________________________

          Men # 1031     1       1                1        1
          Women # 1032   1       1        1                1      
          Men # 1087     1       2                4        4      
          Women # 1088   1       2        7       4        7       1
          Men # 1012     1       1                1        1
          Women #1013    1       1        1       1        1       1    

        -- End of Section --
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                                                   SAVH-10999 (10/97)

SECTION 10999

FIRE EXTINGUISHER CABINETS
10/97

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04, Drawings

Shop Drawings; FIO.

 Shop drawings shall indicate thickness of materials, depth of cabinet and 
installation procedures.

1.2   GENERAL REQUIREMENTS

The contract drawings indicate the locations and details for the various 
sized extinguishers.

PART 2   PRODUCTS

2.1   FIRE EXTINGUISHER CABINETS

Provide flat trim fully recessed; (2-1/2 inch) rolled edge semirecessed or 
surface-mounted cabinets at locations shown on drawings.  Cabinet shall 
have minimum interior box dimensions of (30 inches) high, (12 inches) wide 
and (8 inches) deep.  The fire extinguishers shall be furnished by the 
Government.

2.1.1   Materials

The fully recessed and semirecessed cabinets shall be constructed of 
minimum 18-gauge steel with a white baked enamel surface.  Surface-mounted 
cabinets shall be constructed of aluminum with a clear satin anodized 
finish.  All trim and doors are to be constructed of extruded aluminum and 
all corners are to be mitered.  Trim and doors are to have a clear satin 
anodized finish.  Doors are to be full glass and are to be glazed with 
tempered glass.  Doors shall be fully hinged with piano type hinge and 
furnished with handle and latch.

PART 3   EXECUTION

3.1   INSTALLATION

Cabinets shall be installed in accordance with approved instructions.  
Extinguisher cabinets shall be installed so that top is no more than 5 feet 
above the floor.

3.2   CLEANING
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Windows of doors shall be cleaned on both exterior and interior.

        -- End of Section --
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SECTION 12390

CABINETS AND COUNTERTOPS
06/93

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.9 (1994) Cabinet Hardware

KITCHEN CABINET MANUFACTURERS ASSOCIATION (KCMA)

KCMA A161.1 (1995) Recommended Performance & 
Construction Standards for Kitchen and 
Vanity Cabinets

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

1.2   DESIGN

Cabinets shall be wood, factory-fabricated and finished in the 
manufacturer's standard sizes and finishes of the type, design, and 
configuration indicated.  Cabinets shall be constructed as specified and 
shall meet the requirements of KCMA A161.1.  Wall and base cabinet 
assemblies shall consist of individual units joined into continuous 
sections.  Fastenings shall be accomplished to permit removal and 
replacement of individual units without affecting the remainder of the 
installation.  Counters shall be provided with watertight sink rim when 
indicated.  Drawers shall be removable and shall be equipped with position 
stops to avoid accidental complete withdrawals.  Shelves shall be fixed or 
adjustable as indicated.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Cabinets and Countertops; FIO.

Manufacturer's printed data, catalog cuts, and installation instructions.

SD-04 Drawings
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Cabinets and Countertops; FIO.

Drawings showing each type of cabinet and related item, and clearly 
indicating the complete plan and elevations of the cabinets and accessories 
and pertinent details of construction, fabrication, and attachments.

SD-09 Reports

Cabinets and Countertops; FIO.

Test reports shall certify that all cabinets comply with the requirements 
of KCMA A161.1.  Tests shall be conducted by independent laboratories 
approved by KCMA.  KCMA certification seals affixed to the cabinets will be 
accepted in lieu of certified test reports.

SD-14 Samples

Color Samples; FIO.

a.  Melamine plastic color samples shall be approximately 50 by 75 mm 
2 x 3 inches size.

b.  Stain/color samples shall be approximately 50 by 75 mm 2 x 3 inches
 size.

1.4   DELIVERY AND STORAGE

Cabinets shall be delivered to the jobsite wrapped in a protective 
covering.  Cabinets shall be stored in an adequately ventilated, dry 
location that is free of dust, water, or other contaminants and in a manner 
to permit access for inspection and handling.  Cabinets shall be handled 
carefully to prevent damage to the surfaces.  Damaged items that cannot be 
restored to like-new condition shall be replaced.

PART 2   PRODUCTS

2.1   CABINETS

Wall and base cabinets shall be of the same construction and same outside 
appearance.  Door design shall be solid flush face.  Corner cabinets shall 
be equipped with notched shelving.  Shelves shall be fixed or fully 
adjustable as indicated. Adjustable shelves shall be capable of adjusting 
on approximately  1-1/4 inch (30 mm)increments.  Shelves shall be supported 
by self-locking clips or wood dowels.  Dowels shall be approximately  5/16 
inch (8 mm) in diameter by 1-9/16 inches (40 mm) long.  Dowels shall be 
inserted into borings for the shelf adjustments.  Shelves shall be minimum  
1/2 inch (13 mm) thick plywood or minimum 5/8 inch (16 mm) thick, 45 pound 
(20 kg) density particle board core.

2.1.1   Frame Type Cabinets

The cabinets shall be constructed with frame fronts and solid ends, or 
frame construction throughout.  Frame members shall be 3/4 inch (19 mm) 
thick by 1-1/2 inch (38 mm) wide; kiln-dried hardwood, glued together, and 
shall be either mortised and tenoned, dovetailed or doweled, nailed, 
stapled or screwed.  Top and bottom corners shall be braced with either 
hardwood blocks that are glued together with water resistant glue and 
nailed in place, or metal or plastic corner braces.  Backs of wall cabinets 
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shall be  1/8 inch (3 mm) thick plywood or tempered hardboard.  Backs of 
base and tall cabinets shall be 3/8 inch (9 mm) thick hardwood plywood or 
3/8 inch (9 mm) thick, 45 pound (20 kg) density particle board.  Bottoms of 
cabinets shall be minimum  3/8 inch (9 mm) thick plywood good grade and 
shall be braced with wood members glued in place.  Cabinet ends shall be 
5/8 inch (16 mm) thick, 45 pound (20 kg) density particle board core.

2.2   COUNTERTOPS AND BACKSPLASH

2.2.1   General

Countertop and backsplash shall be constructed of 3/4 inch (19 mm) thick 
plywood and shall be fully formed type. Fully formed type or square edge 
shall be a unit with shaped edges using wood nose molding at counter edge 
and shall include a separate backsplash.  Backsplash shall be not less than 
3-1/2 inches (90 mm) high.  

2.3   FINISH

2.3.1   Cabinet Finish

Cabinets shall be provided with a factory-applied durable finish.  Natural 
finish wood doors, drawer fronts, cabinet fronts, and exposed cabinet sides 
shall be fabricated of wood which will be free of extreme color variations 
within each panel or between adjacent panels.  Exposed exterior surfaces 
shall be plastic laminate surface.  Colors shall be as indicated.

2.3.2   Plastic Laminates on Countertops

Continuous sheets of longest lengths practicable shall be provided.  Joints 
in surface sheeting shall be tight and flush and held to a practicable 
minimum.  GP50 plastic laminate shall be used.   Plastic laminate shall 
conform to the requirements of NEMA LD 3 and plastic laminate adhesive 
shall be contact type applied to both surfaces. Design, color, and finish 
shall be as indicated.

2.3.3   Solid Surface Material on Countertops

   Continuous sheets of longest lengths practicable shall be provided. Solid 
surface material shallconform to the requirements of NEMA LD 3. Installation 
shall be per manufacturers specifications.

2.4   HARDWARE

Hardware shall conform to BHMA A156.9, shall be suitable for kitchen 
cabinet use, and shall include all miscellaneous hardware for a complete 
installation.  Door hinges shall be self-closing type.  Drawer runners 
shall have nylon rollers standard with the manufacturer.  Hardware and 
fastenings for doors and drawers with particle board cores shall be of the 
through-bolt type.  The types and finishes of hardware shall be as follows:

BHMA DESIGNATION

   TYPE                               NUMBER                         FINISH

  Hinges                              B51431                          630
  Pulls                               B52011 Wire Pull                630
  Drawer slides                       B05051                          630
  Magnetic Catch                      B03151                          630
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BHMA DESIGNATION

   TYPE                               NUMBER                         FINISH

PART 3   EXECUTION

3.1   INSTALLATION

Cabinets shall be installed level, plumb, and true to line, and shall be 
attached to the walls or floors with suitable devices to securely anchor 
each unit.  Countertops, accessories, and hardware shall be installed as 
indicated.  Installation shall be in accordance with the manufacturer's 
approved printed instructions.  The inner edge of sink cut-outs in 
laminated plastic tops shall be painted with a coat of semigloss enamel 
paint and sink flanges shall be set in a bed of sealant.  Closer and filler 
strips and finish moldings shall be provided as required.  Prior to final 
acceptance, doors shall be aligned, hardware adjusted, and cabinets left in 
a clean neat condition.

        -- End of Section --
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SECTION 12520

WINDOW TREATMENT
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

FEDERAL SPECIFICATIONS (FS)

FS AA-V-00200 (Rev B) Venetian Blinds 

1.2   GENERAL

Window treatment shall be provided, complete with necessary brackets, 
fittings, and hardware.  Each window treatment type shall be a complete 
unit provided in accordance with paragraph WINDOW TREATMENT PLACEMENT 
SCHEDULE.  Equipment shall be mounted and operated as indicated.  Windows 
to receive a treatment shall be completely covered.  The Contractor shall 
take measurements at the building and shall be responsible for the proper 
fitting and hanging of the equipment.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Window Treatments and Hardware; FIO.

Manufacturer's data composed of catalog cuts, brochures, product 
information, and maintenance instructions.

SD-04 Drawings

Window Treatments and Hardware; FIO.

Drawings showing fabrication and installation details.  Drawings shall show 
layout and locations of track, direction of draw, mounting heights, and 
details.

SD-14 Samples

Window Treatments and Hardware; FIO.

Three samples of each type and color of window treatment.  Blind slats or 
louvers shall be  6 inches (150 mm) in length for each color.  Track shall 
be 6 inches (150 mm) in length.  
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1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
packaging with the brand or company name, item identification, and project 
reference clearly marked.  Components shall be stored in a dry location 
that is adequately ventilated and free from dust, water, or other 
contaminants and shall have easy access for inspection and handling.  
Materials shall be stored flat in a clean dry area with temperature 
maintained above 50 degrees F (10 degrees C).

1.5   FIELD MEASUREMENTS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing the work.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   WINDOW BLINDS

Each blind, including hardware, accessory items, mounting brackets and 
fastenings, shall be provided as a complete unit produced by one 
manufacturer.  All parts shall be one color unless otherwise shown, and 
match the color of the blind slat.  Steel features shall be treated for 
corrosion resistance.

2.1.1   Horizontal Blinds

Horizontal blinds shall conform to FS AA-V-00200, Type II, 1 inch (25.4 mm) 
slats.  Blind units shall be capable of nominally 180 degree partial 
tilting operation and full-height raising.  Blinds shall be outside mount. 

2.1.1.1   Head Channel and Slats

Head channel shall be steel or aluminum nominal 0.024 (0.61 mm) for Type 
II.  Slats shall be aluminum, not less than 0.008 inch (0.203 mm) thick, 
and of sufficient strength to prevent sag or bow in the finished blind.  A 
sufficient amount of slats shall be provided to assure proper control, 
uniform spacing, and adequate overlap.

2.1.1.2   Controls

The slats shall be tilted by a transparent tilting wand, hung vertically by 
its own weight, and shall swivel for easy operation.  The tilter control 
shall be of enclosed construction.  Moving parts and mechanical drive shall 
be made of compatible materials which do not require lubrication during 
normal expected life.  The tilter shall tilt the slats to any desired angle 
and hold them at that angle so that any vibration or movement of ladders 
and slats will not drive the tilter and change the angle of slats.  A 
mechanism shall be included to prevent over tightening.  The wand shall be 
of sufficient length to reach to within  5 feet of the floor.

2.1.1.3   Intermediate Brackets
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Intermediate brackets shall be provided for installation of blinds over  48 
inches (1200 mm) wide and shall be installed as recommended by the 
manufacturer.

2.1.1.4   Hold-Down Brackets

Universal type hold-down brackets for sill or jamb mount shall be provided.

2.2   COLOR

Color shall be in accordance with Finish Schedule.

PART 3   EXECUTION

3.1   WINDOW TREATMENT PLACEMENT SCHEDULE

Window covering shall be provided at all exterior window openings with the 
exception of the entry vestibule 1000, 1028, 1104, 1076, 1071 and 1055.

       
3.2   INSTALLATION

Installation shall be in accordance with the approved detail drawings and 
manufacturer's installation instructions.  Units shall be level, plumb, 
secure, and at proper height and location relative to window units.  The 
Contractor shall furnish and install supplementary or miscellaneous items 
in total, including clips, brackets, or anchorages incidental to or 
necessary for a sound, secure, and complete installation.  Installation 
shall not be initiated until completion of room painting and finishing 
operations.  Upon completion of the installation, window treatments shall 
be adjusted for form and appearance, shall be in proper operating 
condition, and shall be free from damage or blemishes.  Damaged units shall 
be repaired or replaced by the Contractor as directed by the Contracting 
Officer.

        -- End of Section --
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